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How To Use This Soil Survey 


The Soil Maps 


The soil maps show the arrangement of the soils and miscellaneous land types on the landscape. 
They are intended to help the wilderness user understand and appreciate the relation of the various 


soils to each other and to overall ecosystem form and function, as well as to aid in planning the use 
and management of the survey area. 


To find information about your area of interest, locate the area on the Index to Map Sheets, 


which preceeds the soil maps. Note the number of the appropriate map sheet, then turn to that 
sheet. 
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Locate your area of interest on the map sheet. Note the map unit symbol for that area. Turn to 
the Index to Map Units (see Contents), to find the name of the map unit and the page on which 
the unit is described. Also, refer to the index for Soil Descriptions: The Taxonomic Units 
(also in Contents) to find the pages on which detailed soil description are given. Detailed labora- 
tory data for many soils can be found in the Soil Characterization Tables (see List of Tables). 
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High Sierra Area, California 


This soil survey is a publication of the United States Department of Agriculture, Forest Ser- 
vice, Pacific Southwest Region. As part of the National Cooperative Soil Survey, this survey is a 
joint effort between the Forest Service and the USDA Natural Resources Conservation Service. 
The Forest Service was responsible for field work, technical quality control, and manuscript prepa- 
ration. The Natural Resources Conservation Service, which has leadership for the National Coop- 
erative Soil Survey, correlated the soils in consultation with the Forest Service. The Natural Re- 


sources Conservation Service National Soil Survey Laboratory in Lincoln, Nebraska analyzed se- 
lected soils. 


The soil survey area consists of the Wildernesses administered by the Sierra and Inyo National 
Forests. Major field work was performed in the summers of 1987 through 1991. Soil names and 
descriptions were approved in 1993. Unless otherwise indicated, statements in this publication re- 
fer to conditions in the survey area between 1987 and 1993. 


Soil maps in this survey may be copied without permission, but credit should be given to 
USDA Forest Service. The user should be aware that enlargement of the maps could cause misun- 


derstanding of the mapping detail, because enlarged maps do not show the small areas of contrast- 
ing soils that could have been mapped at the enlarged scale. 


Benefits of the soil survey program are available to all, regardless of race, color, national ori- 
gin, sex, religion, marital status, handicap, or age. 
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Index to Map Units 


101—Mollic Cryoboralfs - Typic Cryumbrepts association, 0 to 30 percent slopes. 
102—Xeric Vitricryands, 0 to 30 percent slopes. 

103—Xeric Vitricryands, 25 to 55 percent slopes. 

104— Xeric Vitricryands - Typic Cryorthents, tephritic complex, 0 to 45 percent slopes. 
105—Typic Cryorthents, 0 to 35 percent slopes. 

106—Typic Cryorthents, 15 to 50 percent slopes. 

107—Typic Cryorthents, 50 to 85 percent slopes. 

108—Typic Cryorthents - Dystric Cryochrepts complex, 15 to 60 percent slopes. 
109—Typic Cryorthents - Dystric Cryochrepts - Rock outcrop complex, 0 to 30 percent 


slopes. 

110—Typic Cryorthents - Dystric Cryochrepts - Rock outcrop association, 15 to 45 
percent slopes. 

111—Typic Cryorthents - Typic Cryochrepts - Rock outcrop complex, 0 to 45 percent 
slopes. 


112—Typic Cryorthents - Entic Cryumbrepts complex, 0 to 45 percent slopes. 

113—Typic Cryorthents - Typic Cryumbrepts - Rock outcrop complex, 0 to 45 percent 
slopes. 

114—Typic Cryorthents - Rock outcrop complex, 0 to 45 percent slopes. 

115—Typic Cryorthents - Rock outcrop complex, 40 to 85 percent slopes. 

116—Typic Cryorthents - Rock outcrop - Lithic Cryorthents complex, 0 to 30 percent 
slopes. 


117—Typic Cryorthents - Rock outcrop - Lithic Cryorthents complex, tephritic, 0 to 30 
percent slopes. 

118—Typic Cryorthents - Rock outcrop - Lithic Cryorthents complex, tephritic, 30 to 
65 percent slopes. 

119—Typic Cryorthents - Xeric Vitricryands - Rock outcrop complex, volcanic, 0 to 
4S percent slopes. 

120—Typic Torriorthents, 5 to 25 percent slopes. 

121—Typic Torriorthents - Xeric Torriorthents association, 45 to 75 percent slopes. 

122—Xeric Torriorthents - Typic Torriorthents - Rock outcrop association, 40 to 85 
percent slopes. 

123—Dystric Xerorthents - Dystric Xerochrepts complex, 15 to 50 percent slopes. 

124—Dystric Xerothents - Dystric Xerochrepts - Rock outcrop complex, 40 to 85 per- 


cent slopes. 

125—Dystric Xerothents - Typic Xerumbrepts - Rock outcrop complex, 15 to 45 per- 
cent slopes. 

126—Dystric Xerorthents - Rock outcrop - Typic Xerumbrepts complex, 0 to 30 per- 
cent slopes. 


127—Typic Xerorthents - Entic Haploxerolls complex, 15 to 50 percent slopes. 
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128—Typic Xerorthents - Entic Haploxerolls - Typic Xerochrepts complex, 35 to 75 
percent slopes. 

129—Typic Xerorthents - Rock outcrop complex, 15 to 50 percent slopes. 

130—Typic Xerorthents - Rock outcrop complex, 40 to 85 percent slopes. 

131—Typic Torripsamments, 25 to 55 percent slopes. 

132—Typic Torripsamments - Typic Torriorthents - Rock outcrop complex, 25 to 55 
percent slopes. 

133—-Dystric Cryochrepts - Typic Cryorthents association, 0 to 30 percent slopes 

134—Dystric Cryochrepts - Entic Cryumbrepts - Typic Cryorthents complex, 0 to 45 
percent slopes. 

135—Typic Xerochrepts, 15 to 45 percent slopes. 

136—Entic Cryumbrepts - Mollic Cryoboralfs association, 0 to 25 percent slopes. 

137—Typic Cryumbrepts, 0 to 30 percent slopes. 

138—Typic Cryumbrepts - Xeric Vitricryands - Rock outcrop complex, volcanic, 0 to 


45 percent slopes. 

139—Typic Cryumbrepts - Typic Cryorthents - Rock outcrop complex, 0 to 30 percent 
slopes. 

140—Typic Cryumbrepts - Dystric Cryochrepts - Typic Cryorthents complex, 0 to 30 
percent slopes. 

141—Typic Cryumbrepts - Dystric Cryochrepts - Typic Cryorthents complex, 15 to 45 
percent slopes. 

142—Fntic Xerumbrepts - Dystric Xerorthents - Rock outcrop association, 40 to 85 
percent slopes. 

143—Typic Xerumbrepts - Entic Xerumbrepts - Dystric Xerorthents complex, 5 to 30 
percent slopes. 


144—Entic Haploxerolls - Typic Cryoborolls association, 15 to 45 percent slopes. 

145—Fntic Haploxerolls - Typic Cryoborolls - Rock outcrop association, 50 to 85 per- 
cent slopes. 

146—Rock outcrop and Rubble land. 

147—Rock outcrop - Typic Cryorthents complex, 0 to 45 percent slopes. 

148—Rock outcrop - Typic Cryorthents complex, 40 to 85 percent slopes. 

149—Rock outcrop - Typic Cryorthents - Lithic Cryorthents complex, 0 to 30 percent 
slopes. 

150—Rock outcrop - Typic Cryorthents complex, volcanic, 10 to 45 percent slopes. 

151—Rock outcrop - Typic Cryorthents - Lithic Cryorthents association, volcanic, 0 to 
30 percent slopes. 

152—Rock outcrop - Typic Cryorthents - Typic Cryoborolls complex, volcanic, 25 to 
50 percent slopes. 

153—Rock outcrop - Dystric Xerorthents complex, 30 to 75 percent slopes. 

154—Rock outcrop - Dystric Xerorthents - Dystric Xerochrepts complex, 15 to 50 per- 
cent slopes. 

155—Rock outcrop - Typic Torriorthents complex, 25 to 55 percent slopes. 
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Foreword 


Wilderness is wild, but wilderness use must be managed. Proper management requires un- 
derstanding an ecosystem's features, conditions, and dynamics. Moreover, guidelines issued by 
the Council on Environmental Quality (40 CFR, Part 1500-1508) for implementing the National 
Environmental Policy Act (NEPA) (Public Law 91-190) require public agencies to assess envi- 
ronmental impacts of alternative management actions before those actions are implemented. Soil 
survey characterizes terrestrial ecosystems and records their condition. It documents the system's 
composition, structure, processes, and linkages to help meet NEPA requirements. 


The Soil Survey of the High Sierra Area, California is intended to accomplish the following: 
(i) provide a soil data base for broad planning and management of land for wilderness and other 
values, including recreation, grazing, watershed, and wildlife, (ii) assess the potential environmen- 
tal impacts of ecosystem disturbances, including fire and acidic deposition, and (iii) fulfill USDA's 
goal for soil surveys on all lands. Due to its broad-based approach, the survey is not suitable for 
detailed management planning or project level work without further field verification. 


This survey completes soil mapping on the Sierra and Inyo National Forests for updating of the 
Forests' Land and Resource Management Plans; moreover, it completes general soil mapping for 
planning purposes in Region 5 of the National Forest System. 


We hope that this soil survey will add to your appreciation, understanding, and enjoyment of 
the magnificent High Sierra country, while at the same time it furthers the Forest Service goal of 
prudent stewardship of these valued ecosystems. 


TE AS Bolts 


mes L. Boynto Dennis W. Martin 
Supervisor upervisor 
Sierra National Forest Inyo National Forest 
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Introduction 


This is a broad-based, order-4, soil sur- 
vey; as such it is intended for general land 
planning and management—t is not suitable 
for detailed management planning or project 
level work without further field verification. 


Purpose and Use of the Survey 


The Soil Survey of the High Sierra Area 
describes the arrangement of soils and related 
ecosystem components in wildernesses of the 
Sierra and Inyo National Forests (Figure 1). 
The survey provides a soil data base for broad 
planning and management; it assesses the po- 
tential environmental impacts of certain 
ecosystem disturbances; and it can be used as 
needed to update National Forest Land and 
Resource Management Plans. 


The Wilderness Act of 1964 (Public Law 
88-577) established the National Wilderness 
Preservation System to ensure that lands 
within the United States are "designated for 
preservation and protection in their natural 
condition.” In addition to maintaining their 
wilderness character unimpaired, wilder- 
nesses shall be administered in part "for the 
gathering and dissemination of information 
regarding their use and enjoyment as wilder- 
ness." Moreover, the Act recognizes that 
wildernesses may contain "ecological, geolog- 
ical, or other features of scientific, educa- 
tional, scenic, or historical value." This sur- 


vey presents information on the morphology, 
development, distribution, and conditions of 
the native soils, which, as part of the wilder- 
ness character, deserve full recognition and 
preservation under the Act. 


One use of this soil survey is to help de- 
termine if the objectives of the Act are being 
met or compromised. The survey can help to 
identify durable sites, problem areas, and sites 


Figure 1. Location of the High Sierra Area. 


of greatest and least susceptibility to erosion 
or alteration; it can help in developing mitiga- 
tion measures and compatible ways of main- 
taining or rehabilitating the resource. 
Interpretations include those needed for 
recreation, grazing, wildlife, watershed 
values, fire, and future environmental studies, 
including acid precipitation effects. This 
survey also can be used to select areas for 
more intensive study. 


How This Survey Was Made 


Field work for the High Sierra Soil Sur- 
vey was conducted during the summers of 
1987 through 1991. The survey follows the 
concepts and procedures presented in the Na- 
tional Soil Survey Handbook (Soil Survey 
Staff, 1993), the Soil Survey Manual (Soil 
Survey Division Staff, 1993), and Soil Tax- 
onomy (Soil Survey Staff, 1975), and taxo- 
nomic classifications presented in Keys to 
Soil Taxonomy (Soil Survey Staff, 1992). 


This fourth order soil survey is based on 
general information. Soil boundaries were lo- 
cated by interpretation from aerial pho- 
tographs, and sites for detailed soil descrip- 
tions and boundary verifications were selected 
according to the judgement of the survey 
leader. The survey is intended for extensive, 
rather than intensive, land planning, applica- 
tions, and interpretations; it is not suitable for 
project—level work without additional field 
verification. 


Following a preliminary field study, ten- 
tative soil map units were delineated by inter- 
pretation from black and white aerial pho- 
tographs taken in 1973 at a scale of 1:63,360 
(1 inch = 1 mile). Interpretations were based 
on recognizable soil forming factors, includ- 
ing topography and landform, parent materi- 
als, and vegetation, all under known climatic 
conditions. These interpretations were aided 
by reference to topographic and geologic 
maps published by the United States Geologi- 
cal Survey, and to soil information available 
from adjoining soil surveys (Giger and 
Schmitt, 1993; Gallegos, 1995). Tentative 
interpretations were verified or corrected ac- 
cording to the results of extensive field recon- 
naissance and selected laboratory analyses. 
Field locations were described according to 
public land survey system references (section, 


township, range) printed on topographic maps 
of the John Muir and Ansel Adams Wilder- 
nesses issued by US Forest Service in 1983, 
and on United States Geological Survey 
(USGS) topographic maps covering the 
Kaiser Wilderness issued in 1984. 


The number of field descriptions was lim- 
ited by difficult access to the survey area and 
arduous digging conditions. Access was 
gained entirely on foot or horseback by estab- 
lished trails and across difficult terrain. Aver- 
age sampling intensity was approximately one 
detailed soil and site description per 3,700 
acres. Sampling intensity was greater in het- 
erogeneous ecosystems and less in expansive 
zones of rock outcrop. These detailed de- 
scriptions were supplemented by numerous 
cursory inspections. The depth of soil de- 
scriptions was limited by the depth to which a 
hole could be dug by hand within a few 
hours—commonly two to four feet. Under 
these conditions, one person usually could 
describe no more than one soil in a ten to 
twelve hour work day. Conditions at depths 
greater than actual observations were inferred 
from landscape features, including topogra- 
phy, bedrock, and geomorphology. 


Soil samples collected from selected sites 
were chemically analyzed according to stan- 
dard procedures by the National Soil Survey 
Laboratory in Lincoln, Nebraska (National 
Soil Survey Laboratory, 1983; Soil Survey 
Laboratory Staff, 1992). 


After completion of the field work and 
mapping on aerial photographs, delineations 
were transferred from the photographs to 7.5 
minute USGS topographic maps (1984 is- 
sue), at a scale of 1:24,000, which then were 
reduced to 1:63,360 for inclusion in the final 
report. 


This soil survey adjoins completed soil 
surveys of Sierra National Forest and Sequoia 
National Forest, and on-going soil surveys of 
Inyo National Forest, Yosemite National 
Park, and Kings Canyon National Park. Al- 
though this survey was coordinated with 
neighboring surveys, some discrepancies may 
appear in matching map units and soil bound- 
aries. The reasons for these discrepancies are 
as follows: (i) Survey area boundaries some- 
times fall directly on natural soil boundaries, 
such as those caused by changes in slope 


steepness, aspect, or elevations which corre- 
spond to soil temperature regime changes. (ii) 
Soil classifications may have changed because 
of new information provided by additional 
pedon descriptions, soil temperature mea- 
surements, or chemical analyses; or because 
of recent changes in the taxonomic system. 
(iii) Some discrepancies may be apparent, but 
not real, because of different mapping intensi- 
ties across survey boundaries. For example, 
soils in this order-4 survey are mapped to the 
subgroup taxonomic level, whereas soils in 
adjoining order-3 surveys are mapped to the 
more specific family or series levels. Al- 
though the adjoining family or series may fall 
within the subgroup of this survey, the map 
units are named differently, with this survey 
having the more general name and the adjoin- 
ing survey having the more specific name. 


Assumptions 


The lack of intensive field and laboratory 
data required that several assumptions be 
made in conducting the survey and preparing 
the final report: 


° Precipitation values given in the map 
unit descriptions were taken from the iso- 
hyetal map "Mean Annual Precipitation in 
the California Region" (Rantz, 1972), or 
extrapolated from nearest snow course 
data (California Cooperative Snow Sur- 
veys, 1993) by assuming that water con- 
tent of average April 1 snow pack is 80 
percent of average annual precipitation 
(Douglas Powell, University of Califor- 
nia, Berkeley, personal communication). 
Values obtained by these two methods 
were nearly equal for comparable areas. 


e Usually, the soil moisture regime was 
assumed to be xeric (i.e., moist winters, 
dry summers) except in the red-fir and 
some higher elevation zones, where it was 
assumed to be udic (i.e., soil moisture is 
available to plants through much of sum- 
mer) based on unpublished data collected 
in other parts of the Sierra Nevada (Dr. 
Gordon Huntington, University of Cali- 
fornia, Davis, personal communication), 
and in the desert shrub zone, where it was 
assumed to be torric (i.e., arid). 


° Soil temperature regimes were deter- 
mined from soil temperatures measured 


with each soil description. Although soil 
temperature regimes cannot be conclu- 
sively determined from a single tempera- 
ture measurement, the assumption was 
made that if by mid—summer the soil tem- 
perature only barely had reached the 
minimum required annual average for a 
given regime, the soil could not fall into 
that regime, and was classified into the 
next colder regime. 


Similar logic was used in separating 
soils in the cryic regime from those in the 
frigid regime, which have similar mean 
annual temperatures, but different mean 
summer temperatures. For example, if the 
mean summer temperature requirement for 
the frigid regime was greater than 59° F, 
and the soil barely had reached that tem- 
perature by late summer, the assumption 
was made that the average would not ex- 
ceed 59° F, and the soil was classified as 
cryic. In addition, for temperature regime 
purposes, Keys to Soil Taxonomy (Soil 
Survey Staff, 1992) distinguishes be- 
tween soils having an O horizon and those 
lacking an O horizon, but it does not 
specify a minimum thickness of O hori- 
zon. In this survey, a minimum O hori- 
zon thickness was set at two inches, after 
consulting numerous soil scientists in 
Natural Resources Conservation Service, 
Forest Service, universities, and the Soil 
Survey Staff in Lincoln, Nebraska (Dr. 
John Witty, Soil Survey Staff, personal 
communication). 


Soil temperature regimes are deter- 
mined by average summer and winter 
temperatures at 20 inches soil depth. AlI- 
though Soil Taxonomy recognizes the 
three summer months as June, July, and 
August, most soils in the survey area 
probably are warmest in July, August, 
and September, because they do not begin 
warming until after snow melt and do not 
begin to cool until early fall. This survey 
followed the June-August requirement, 
even though future work might prove 
July-September to be more appropriate. 
If the taxonomic definition were to be 
changed from June—August to the three 
warmest months, some soils mapped as 
cryic in this survey would be changed to 
frigid. Moreover, further clarification of 


the O horizon requirement, which reflects 
shading of the soil, could cause a reclas- 
sification of soils currently mapped as 
cryic or frigid. 


° Classification of many soils depends 
on laboratory measurements of base satu- 
ration. Generally, data from this survey 
and from neighboring surveys indicate 
that base saturations are lower in soils 
west of the Sierran Crest than in soils east 
of the Crest. A notable exception is those 
east-side soils containing volcanic ash, 
which tend to have low base saturations. 
When taxonomic decisions were made in 
the absence of laboratory data, base satu- 
rations were assumed to be less than 50 
percent in west-side soils and in east-side 
soils containing volcanic ash; they were 
assumed to be greater than 50 percent in 
other east-side soils. 


Naming the Soils 


The soils in this survey are named and in- 
dexed according to the technical classification 
of Soil Taxonomy (Soil Survey Staff, 1975) 
and Keys to Soil Taxonomy (Soil Survey 
Staff, 1992). Names in the Taxonomy are 
created by combining various formative ele- 
ments derived from Latin and Greek. Each 
formative element denotes an important physi- 
cal or chemical soil characteristic: for exam- 
ple, cry- means cold, torr- means hot and dry, 
psamm- means sandy, and orth- means true or 
common. Combining these Latin and Greek 
elements gives a taxonomic name, which may 
seem unusual to first-time users, but which 
ultimately is informative and useful. 


The system uses a hierarchy of five cate- 
gories, which, progressing from general to 
specific, are order, suborder, great group, 
subgroup, and family. A sixth category, soil 
series, often is used to name natural group- 
ings of soils within families. Series normally 
are named for the location in which the soils 
commonly are found. Soils mapped in this 
survey were differentiated only to the sub- 
group level; soil series names were not as- 
signed. 


Depending on their properties, soils are 
classified into one of eleven soil orders: Al- 
fisol, Andisol, Aridisol, Entisol, Histosol, 
Inceptisol, Mollisol, Oxisol, Spodosol, 


Ultisol, and Vertisol. The bold faced portion 
of each word indicates the abbreviation for the 
order, which is placed at the end of a soil 
name. For example, a soil classified as Entic 
Xerumbrept is in the order Inceptisol. (Think 
of inception, or beginning. Inceptisols are 
young soils—those that are weakly devel- 
oped, although they are somewhat more de- 
veloped than Entisols, which are the 
youngest. For Entisols, think of recently 
formed.) 


Note that the broadest taxonomic cate- 
gory, the soil order, is given at the end of the 
name, and that the most specific category, in 
this case the subgroup, is given at the begin- 
ning. The example of Entic Xerumbrept is 
broken down from right to left, and a possible 
family classification is added to aid under- 
standing (Table 1). Additional definitions and 
information are given in the Glossary. 


Soil map units in this survey are named 
according to the subgroup of the dominant 
soil in the unit; for example, Typic Cry- 
orthents, 15 to 45 percent slopes. Each map 
unit description begins with the general 
meaning of each formative element. For more 
specific definitions, refer to Soil Taxonomy 
(Soil Survey Staff, 1975) or Keys to Soil 
Taxonomy (Soil Survey Staff, 1992). 


General Nature of the Survey 
Area 


Location 


The survey area, which stretches 150 
miles along California's "backbone," encom- 
passes approximately 835,157 acres of domi- 
nantly high elevation lands on the western and 
eastern slopes of the central Sierra Nevada in 
the following Wildernesses: John Muir, 
Ansel Adams, Kaiser, Dinkey Lakes, 
Monarch, Hoover, and Golden Trout. The 
area is bounded on the north by Yosemite Na- 
tional Park and Toiyabe National Forest, on 
the east by the nonwilderness portion of Inyo 
National Forest and Kings Canyon National 
Park, on the south by Sequoia National For- 
est, and on the west by the nonwilderness 
portion of Sierra National Forest. The survey 
area lies dominantly in the Sierra and Inyo 
National Forests, and includes small segments 
of the Toiyabe and Sequoia National Forests; 


TABLE 1. Understanding a soil's taxonomic name. 


Taxonomic Taxonomic Name 


Soil Characteristics 


Category 


Soil Order Inceptisol 
Suborder Umbrept 

Great Group Xerumbrept 
Subgroup Entic Xerumbrept 
Family 


frigid Entic Xerumbrept 


Soil having moderately weak develop- 
ment. 

Inceptisol having a dark colored, organic 
rich, and low base saturation surface hori- 
zon, called an umbric epipedon. 

An Umbrept having a xeric moisture 
regime—that is dry summers and moist 
winters. 

A Xerumbrept having virtually no subsoil 
development. 


coarse-loamy, mixed, An Entic Xerumbrept having coarse tex- 


ture, mixed mineralogy, and frigid tem- 
perature regime—that is very cold in win- 


ter, but warming in summer. 


it includes portions of the following counties: 
Fresno, Inyo, Madera, Mono, and Tulare. 


History 


The earliest known human use of the High 
Sierra region was by Native Americans who 
hunted game, collected edible plants, and 
traded with neighbors across the mountains. 
Northern Paiute people dominated the east 
side and high basins, while Western Mono, or 
Monache, and Miwok tribes inhabited the 
west side. Several mountain passes served as 
important east-west trade routes; the most 
heavily used included Mammoth, Mono, 
Piute, and Kearsarge Passes. Drainages on 
either side of these passes are littered with 
obsidian flakes and, occasionally, shell frag- 
ments. 


Trails established by Native Americans 
were followed by early Euroamerican 
prospectors, trappers, and adventurers. The 
rugged terrain, especially as seen from the 
east side, discouraged early settlers from at- 
tempting these passes, although Mono Pass 
served as a military route through the Sierra in 
the 1860's (USDA Forest Service, 1978, 
1978a). These same trails today are used by 
hundreds of wilderness visitors each year. 


Early ranchers on both sides of the 
mountains discovered grass for sheep and 


cattle along stream bottoms and in high eleva- 
tion meadows. Grazing was heaviest in the 
late 1800's to early 1900's, when more than 
10,000 sheep per year grazed portions of pre- 
sent-day wilderness in Mono County alone. 
Over-grazing, which severely degraded 
meadows and streams, resulted in extreme 
soil erosion that remains evident a century 
later (Figure 2). Observations made for this 
soil survey suggest that some heavily grazed 
meadows lost more than one foot of top soil. 


Grazing was reduced substantially begin- 
ning in the late 1920's and early 1930's, ap- 
parently because severely degraded range 
conditions combined with the short grazing 
season no longer made the arduous livestock 
drives profitable. Moreover, USDA Regula- 
tion L-20, passed in 1931, granted primitive 
area status to much of the High Sierra. 
Grazing by domestic sheep was eliminated 
completely from the west side in 1946 and 
from the east side in 1969. Additional reduc- 
tions in cattle grazing were made between the 
early 1940s and 1971, when most high coun- 
try allotments were declared vacant. Remov- 
ing cattle from these rangelands allowed for 
increased use by recreational pack stock. 
Several allotments, mostly at lower eleva- 
tions, remain open and are grazed under al- 
lotment management plans. 


Figure 2. High elevation meadow in Pioneer Basin suffering soil erosion and 
encroachment by lodgepole pine. The soil, which classifies as a Humic Xeric 
Vitricryand, is enriched with fine volcanic ash. 


Mining has had little overall impact on the 
Wildernesses, although a half-dozen patented 
mining claims and a score of inactive diggings 
of various types are scattered throughout. 
The main minerals of interest are tungsten, 
molybdenum, silver, cobalt, and gold. Most 
of the claims are concentrated along the east- 
ern escarpment, where a few remnants of 
roads, cabins, and mills remain. All mining 
sites were greatly disturbed, but in most cases 
disturbance was contained in a small area 
around the digging. Most abandoned equip- 
ment and debris has been removed; nonethe- 
less, evidence remains that the area has been 
"trammeled by man." Although these high el- 
evation sites are slow to recover, the resource 
damage noted at the few diggings visited in 
this survey cannot reasonably be rehabilitated. 
The Wilderness Act closed the wildernesses to 
prospecting and new mining claims as of De- 
cember 31, 1983. 


The greatest mining activity in the region 
is Union Carbide's tungsten operation in up- 
per Pine Creek on the Inyo National Forest. 


The mine and tailings are outside of, but adja- 
cent to, the John Muir Wilderness. Possible 
effects on wilderness soils caused by atmo- 
spheric deposition from this operation were 
not investigated and are unknown. 


Early loggers harvested timber and oper- 
ated sawmills in South Fork Bishop Creek, 
on Shingle Mill Bench, and in Sawmill Creek 
from the late 1800's to early 1900's. Some 
evidence of these operations, a few of which 
employed oxen to haul logs, remains a cen- 
tury or more later. Shingle Mill Bench and 
another logging site on nearby Stecker Flat are 
particularly interesting in that these sites have 
deep to very deep soils that support Jeffrey 
pine and red fir. The soils formed in granitic 
colluvium and alluvium more or less on the 
Sierra Nevada fault. The alluvium, which ap- 
pears particularly out of place on the ends of 
these ridges some 4,000 feet above the Owens 
Valley floor, probably was laid down in the 
Tertiary period prior to uplift of the Sierra 
Nevada, and carried to its present position by 
the rising mountains. Apparently, an unusual 


combination of geological, pedological, and 
biological circumstances and events came to- 
gether eventually to produce the only signifi- 
cant, albeit small, stands of timber available to 
early nonnative settlers in the central Owens 
Valley. 


Few cultural features remain in the 
Wildernesses except for several trapper's or 
miner's cabins and related structures. One 
cabin, which was constructed prior to 1912 
by John Beck, stands at the junction of the 
Beck Lakes and King Creek trails. Perhaps 
the most notable structure is a stone ashram, 
or monastery, constructed in the Tuttle Creek 
drainage southeast of Lone Pine Peak. 


Several laws have shaped the recent 
course of use and management of the High 
Sierra area. The Wilderness Act of 1964 
(P.L. 88-577) established the National 
Wilderness Preservation System to ensure that 
lands within the United States are "designated 
for preservation and protection in their natural 
condition." According to the Act, a wilder- 
ness is an area "where the earth and its com- 
munity of life are untrammeled by man, where 
man himself is a visitor who does not re- 
main." Wildernesses may contain "ecologi- 
cal, geological, or other features of scientific, 
educational, scenic, or historical value." Na- 
tive soils, as part of the wilderness character, 
deserve full recognition and preservation un- 
der the law. 


The John Muir, Minarets, and Hoover 
Wildernesses were established as a result of 
the Wilderness Act. The Kaiser Wilderness 
was added to the system in 1976 (Public Law 
94-557), followed by the Golden Trout in 
1978 (P.L. 95-237). Finally, the California 
Wilderness Act of 1984 (P.L. 98-425) cre- 
ated the Ansel Adams Wilderness by combin- 
ing adjacent roadless areas with the existing 
Minarets Wilderness. The 1984 Act also es- 
tablished the Dinkey Lakes and Monarch 
Wildernesses, and added substantial land to 
the John Muir Wilderness. 


The Middle Fork Kings River was de- 
clared wild and scenic under the Wild and 
Scenic Rivers Act of 1968 (P.L. 90-542); 
other rivers have been inventoried for possible 
designation, including North and Middle 
Forks San Joaquin River above Mammoth 
Pool Reservoir and South Fork San Joaquin 


River above Florence Lake. Also, in 1968, 
when Congress established the National Trails 
System (P.L. 90-543), the John Muir Trail, 
which runs north and south through the cen- 
tral portion of the survey area, was declared 
part of the Pacific Crest National Scenic Trail. 


Climate 


The High Sierra is characterized by cold, 
high snow-fall winters and warm, dry sum- 
mers. Atmospheric temperatures decrease 
with increasing elevation at a rate of approxi- 
mately 1°F for each 350 feet rise in elevation, 
with the summertime rate being slightly 
greater than the winter rate (Major, 1977). 


Average annual precipitation in the survey 
area ranges from 6 inches near Owens Lake to 
70 inches near Mammoth Mountain (Figure 
3). Approximately 80 to 85 percent of the 
precipitation falls as snow. Late summer to 
early fall thunderstorms bring sporadic, local- 
ized rains that contribute little to soil moisture 
recharge. These precipitation and temperature 
patterns cause the soils to have a dominantly 
xeric moisture regime (i.e., wet in winter, dry 
in summer). Exceptions to the xeric moisture 
regime occur above Owens Lake where the 
regime is torric (1.e., arid), and at middle ele- 
vations on the west side in portions of the red 
fir zone, where the moisture regime is udic 
(i.e., summer moisture is available to plants) 
because of soil moisture recharge by higher 
elevation snow melt that continues into sum- 
mer. (Moisture and temperature regimes are 
defined and described in the Glossary and in 
the section "Soils of the High Sierra.") 


Except for snow pack and its water con- 
tent, accurate climatic data are scarce for the 
High Sierra. Precipitation as indicated by 
snow pack water content tends to increase 
with increasing elevation within a watershed. 
Nonetheless, correlations of precipitation to 
elevation are weak because of large topo- 
graphic variations that divert air masses, and 
alter winds and temperatures, creating local- 
ized rain cells and shadows. The strongest 
correlations are in the Kings River watershed, 
where the correlation coefficient (r) is 0.63 for 
a simple linear relationship (Figure 4). (The 
correlation coefficient expresses the degree of 
linearity between elevation and water content. 
The closer r is to 1, the stronger the interrela- 
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Figure 3. Isohyetal map, showing lines of equal average annual precipitation in inches (taken from 
map compiled by Rantz, 1972). 


tion between the two variables.) Correlations 
are weaker east of the Sierran Crest than on 
the west side, and nearly negligible when 
combined watersheds are evaluated (Figure 
4). These data show that common assump- 
tions relating precipitation to elevation are 
poorly supported and unreliable. 
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Average water content in the snow pack is 
approximately 30 inches, measured on April 1 
for 40 to 60 years in or near the wilderness 
portions of the San Joaquin and Kings River 
watersheds. Average water contents for in- 
dividual snow course stations range from 7.7 
inches at Florence Lake to 38.5 inches at 
Kaiser Pass, less than ten miles to the west. 
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Figure 4. Average water content of snow pack at various elevations in the Kings River, San 
Joaquin River, and Mono Basin and Owens River watersheds; and in the combined watersheds 


(data from Cal. Dept. Water Resources, 1993). 
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These data demonstrate the strong influence of 
Kaiser Ridge in throwing a rain shadow 
across the Florence Lake area. 


In the Mono Lake Basin and Owens River 
system, the average water content in wilder- 
ness snow pack is substantially less, at ap- 
proximately 22 inches. The range is from 
12.5 inches at Cottonwood Lakes to 42.1 
inches at Mammoth Pass. Mammoth Pass, 
just outside the wilderness and barely into the 
Owens River watershed, has the highest pre- 
cipitation in the region. The second highest 
snow pack water content is 32 inches—ten 
inches less—at Gem Pass. Also, average 
values for the Mono Lake Basin are approxi- 
mately ten inches greater than for the Owens 
River drainage (California Department of 
Water Resources, 1993). 


Physiography and Geology 


The survey area ranges in elevation from 
approximately 1,800 feet in the lower Middle 
Fork Kings River to 14,495 feet at the top of 
Mt. Whitney. The average elevation is 8,200 
feet. The average low elevation of map units 
is approximately 6,300 feet, and average high 
elevation is 10,100 feet. 


The survey area is dominated by the Sierra 
Nevada batholith, from its weathered lower 
elevation rock masses to its majestic spires, 
peaks, and domes. The batholith tilted to the 
west as it was uplifted, resulting in an overall 
gently sloping western flank and precipitous 
eastern flank, each marked by north-south 
trending faults. The Sierra Nevada fault, on 
the eastern flank, is a major structural feature 
in the survey area (major west-side faults are 
outside the survey area). As a result of the 
mountain range's uneven westerly tilt, 
drainages west of the crest tend to be wider, 
more gently sloping valleys; whereas, those 
east of the crest are narrow, steep canyons, 
more commonly descending from cirque 
basins and alpine fell-fields. Below their 
glacially scoured upper reaches, most valleys 
and canyons are filled with glacial till and 
more recent alluvium. 


The batholith is granitic rock consisting of 
a few large plutons and interspersed smaller 
plutons separated by thin partitions of meta- 
morphic and mafic igneous rock. The main 
body of the batholith is flanked by older 


metamorphic rock, and capped in a few scat- 
tered places by remnants of metamorphic roof 
pendants. Younger volcanic rocks crop out in 
numerous locations throughout the area. 
Most of these rock masses have been carved 
by glaciers or covered by their debris. 


The granitic rock, which is strongly 
jointed throughout (Figure 5), shows a trend 
from granodiorite and diorite at lower eleva- 
tions to granodiorite and quartz monzonite at 
higher elevations. The quartz monzonite, be- 
ing richer in the felsic minerals quartz, ortho- 
clase, and muscovite, is more resistant to 
chemical weathering than is diorite, which has 
less quartz and is richer in plagioclase and fer- 
romagnesian minerals, including biotite. At 
low elevation, soils formed from diorite tend 
to be more developed than those formed from 
quartz monzonite, but at high elevation 
(generally above about 8,000 feet) differences 
in rock composition appear to be of little 1m- 
portance to weathering and soil development. 
This elevational anomaly presumably reflects 
the dominance of chemical weathering at 
lower, warmer elevations and of physical 
weathering at higher, colder elevations. 


Volcanic rocks include andesite, basalt, 
some quartz latite, and a few rhyolite flows, 
as well as pyroclastic tuff-breccias and uncon- 
solidated tephra deposits. The highest grade 
metamorphic rocks, which are best repre- 
sented along the Sierra Nevada fault, east of 
the Sierran crest, consist of hornfels, marble, 
slate, quartzite, and small amounts of gneiss. 
Lower grade metamorphic rocks, which retain 
characteristics of their parent rocks, include 
various metasediments and metavolcanic 
tuffs, breccias, and latites. 


A synopsis of the geologic history of the 
Sierra Nevada (Bateman et al., 1963; Rinehart 
and Ross, 1964; Huber and Rinehart, 1967; 
Lockwood and Lydon, 1975; Norris and 
Webb, 1976) can help in understanding the 
relation of geology to soils and the present- 
day distribution of soils in the survey area. 
During the Paleozoic Era, nearly a half billion 
years before the mountains were formed, 
thick deposits of sediments began collecting in 
a shallow ocean that covered the region. The 
sediments built up and hardened into sedimen- 
tary rock, which also crumpled and folded, 
over a period of roughly three hundred million 


years. Then beginning in the early Mesozoic 
Era, about 225 million years ago (Triassic 
Period), and continuing intermittently for per- 
haps 100 million years, volcanic eruptions 
partially metamorphosed and buried the rock 
in many places with volcanic ash and lava. 


Meanwhile, granitic rock that was to be- 
come the Sierra Nevada batholith began 
forming deep in magma chambers. Rock 
overlying the chambers either dropped into the 
magma or melted partially and sagged into the 
chambers, eventually becoming metamor- 
phosed "roof pendants." The granitic devel- 
opment, which progressed for some 100 mil- 
lion years through the main part of the Creta- 
ceous Period, was completed by about the end 


of the Mesozoic. Heat and pressure generated 
from the magma chambers and from tectonic 
forces metamorphosed the sedimentary and 
volcanic rocks, creating the metamorphic, 
metasedimentary, and metavolcanic assem- 
blages seen scattered about and flanking to- 
day's Sierra Nevada. The granitic rock, 
which by now was overlain by former sedi- 
mentary and volcanic rock in various stages of 
metamorphism, gradually was forced toward 
the surface in the early stages of mountain 
building. 


With mountain building comes erosion. 
Rain water carried away surface materials and 
created stream channels, eventually exposing 
the underlying granitic rock, so that by the 
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Figure 5. Aerial photographs showing (A) northeast-southwest trending fractures in bedrock in upper 


French Canyon, near French Lake; and (B) vegetation patterns reflecting soil development in bedrock 


fractures in Silver Creek drainage. Scale: 4 in. = 1 mi. 
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early Tertiary Period, some 65 million years 
ago, the ancestral Sierra Nevada probably 
consisted of low rolling hills and broad val- 
leys. These processes apparently continued at 
an exceedingly slow rate through much of the 
Tertiary Period, until the middle Miocene 
Epoch roughly 12 million years ago, when 
volcanic activity resumed and uplift increased 
along with westward tilting of the central 
block. Scattered volcanic eruptions became 
more frequent, while uplift and westward 
tilting accelerated greatly through the Pliocene 
Epoch. The greatest rates of ascent occurred 
about three to four million years ago, when 
the structure of the present-day Sierra Nevada 
took shape. 


No sooner were the mountains built, than 
glaciation began to tear them down. Global 
cooling during the Pleistocene Epoch, from 
about two and a half million to ten thousand 
years ago, produced great ice masses that 
sculpted cirques and U-shaped valleys in the 
stone block, and pushed the debris into jum- 
bled masses of glacial till. Streams running 
through the till subsequently reworked it into 
alluvium in the drainage bottoms. Volcanic 
activity continued, with recent eruptions by 
Mono Craters and other nearby volcanos 
spewing thin layers of tephra (volcanic ash 
and cinders) across portions of the High 
Sierra landscape. 


Vegetation 


The survey area lies in the South Sierran 
Ecological Province of California as identified 
by the Calveg system (Parker and Matyas, 
1979). It supports coniferous forests and 
smaller areas of alpine dwarf scrub, sage- 
brush shrub, and herbaceous vegetative types, 
followed by minor amounts of chaparral and 
desert shrub. The vegetation series, which 
are defined in the section "Soil Map Units," 
generally occur in the following sequence 
from coldest, highest elevation soils to 
warmest, lowest elevation soils: alpine dwarf 
scrub, whitebark and foxtail pine, lodgepole 
pine, sedge and perennial grass, red fir, west- 
ern white pine, Jeffrey pine, mixed conifer, 
ponderosa pine, sagebrush shrub, chaparral, 
and desert shrub. This sequence may vary 
with latitude and slope aspect; the herbaceous 
series of sedges and grasses tends to have a 
wider range than other series. 


Vegetative development and diversity gen- 
erally are greater west of the Sierran Crest 
than to the east, because of the west side's 
greater precipitation, soil development, and 
plant-available water during the growing sea- 
son. This trend is exemplified by greater 
coniferous forest on the west side, and sage- 
brush shrub on the east side. In addition, low 
elevation, dry sites on the west side may sup- 
port chaparral; whereas, comparable locations 
on the east side may support desert shrub. 
The contrast is further shown by the presence 
of large, tall, closed canopy red fir stands on 
the west side and small open stands on the 
east side. 


Plant growth and ecosystem development 
are limited by low atmospheric and soil tem- 
peratures throughout the high elevation por- 
tion of the survey area. At lower elevations, 
where temperatures are warmer, vegetative 
development is limited by lack of plant-avail- 
able moisture. These conditions are reflected 
in the soils' taxonomic names, which place 
the more limiting factor higher in the hierarchy 
than a less limiting factor. For example, a 
loamy-skeletal, mixed Typic Cryorthent has a 
cryic temperature regime, which means that 
the soil's average annual temperature is be- 
tween 32° F (0° C) and 47° F (8° C), and its 
average summer temperature is no higher than 
59° F (15° C)—not cold enough to maintain 
permafrost, but also not warm enough to sup- 
port substantial biological activity regardless 
of water availability. In contrast, a loamy- 
skeletal, mixed, frigid Dystric Xerorthent has 
a frigid temperature regime, which means that 
its average annual temperature is the same as 
cryic, but in summer the soil is warm enough 
for significant biological activity. The limiting 
factor in this soil is its xeric moisture regime, 
which means that it is moist in winter, but too 
dry in most summers for bountiful plant 
growth. Note that in these two examples, the 
more limiting factor—temperature or mois- 
ture—for biological activity is expressed at the 
great group level, and the less limiting factor 
either is not included or is expressed at the 
lower, family level. 


An interesting soil-vegetation relationship 
is found in the vicinity of Devil's Post Pile 
National Monument where Jeffrey pine grows 
on soils derived from andesitic and basaltic 


lava flows and lodgepole pine stands are more 
common on soils developed in loose pumice. 
Although these conditions could not be delin- 
eated at the scale of this survey, research in 
other areas has shown that soils derived from 
these contrasting materials typically have dif- 
ferent heat capacities. Soils derived from 
mafic lava flows usually warm to greater 
depths and hold more heat than do soils de- 
rived from pumice. Correspondingly, soil 
temperature requirements of Jeffrey pine are 
higher than those of lodgepole pine. 


A few miles west of Devil's Post Pile, one 
of the world's largest lodgepole pines (Pinus 
contorta, Var. murrayana) (Figure 6) grows in 
pumice-rich soil classified as Xeric Vit- 
ricryand. The tree stands 112 feet tall and 
measures 6 feet, 4 inches diameter at breast 
height. It can be seen near the trail in upper 
Stairway Creek drainage about a mile south- 
west of Granite Stairway. 


Many high elevation meadows are being 
encroached by lodgepole pine (Figure 2), and 
some including Stairway Meadow, southwest 
of Devil's Post Pile, virtually have been taken 
over. Most of these meadows lie in broad de- 


Figure 6. One of the world's largest lodge- 
pole pines, growing in a Xeric Vitricryand in 
upper Stairway Creek drainage. 


pressional areas or are otherwise bordered by 
higher landscapes that allow volcanic ash and 
cinders as well as cold air to accumulate. 
These conditions contribute to the develop- 
ment of deep, cold, moist soils that are favor- 
able for lodgepole pine as well as for grasses 
and forbs. The apparent reasons for the suc- 
cess of the pine encroachment are control of 
fire and elimination of moderate grazing, 
along with past heavy grazing. Although it is 
unproved, the common hypothesis is that 
these conditions decrease the meadow 
species’ competitive edge allowing lodgepole 
pine to invade their habitat (Ratliff, 1985). 


An interesting phenomenon throughout 
most of the high country, especially near tim- 
berline and in areas of massive rock outcrop, 
is the growth of trees under seemingly in- 
hospitable conditions (Figures 5 and 7). How 
do trees survive in bedrock cracks and weakly 
developed, infertile soils near timberline, 
where release of nutrients from bedrock 
weathering is exceedingly slow? A major 
portion of nutrients in these systems might be 
supplied by pollen that collects in bedrock 
cracks and depressions after being blown up 
from lower elevation forests. This phe- 
nomenon was observed many times while 
conducting field work for this survey. 


Water 


Three of California's most heavily used 
rivers—the San Joaquin, Kings, and 
Owens—begin their flow in the High Sierra 
survey area. The San Joaquin and Kings 
Rivers, which drain the west side of the 
mountain range, are major suppliers of irriga- 
tion water to farms of the San Joaquin Valley 
and foothills; the Owens River system, which 
drains the east side, supplies most of the wa- 
ter used by Los Angeles. In addition to the 
flow through streams and rivers, surface wa- 
ter is stored in nearly 1,000 lakes and ponds. 
High chemical purity and low biological con- 
tamination make these some of the cleanest 
waters in the world. 


Wilderness, which comprises approxi- 
mately 40 percent of the Sierra National For- 
est, supplies at least two-thirds of the total an- 
nual water yield of the Forest. The Forest's 
average annual water yield is approximately 
2.6 million acre feet—at least 1.7 million acre 
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Figure 7. Open forest growing in weakly developed, deep soils in an area 
dominated by rock outcrop. 


feet come from the High Sierra survey area. 
The wildernesses undoubtedly contribute 
more water than these data indicate for the 
following reason: Wilderness water yields 
were calculated according to the proportional 
area in wilderness of each main watershed on 
the Forest. This calculation does not account 
for the proportionally greater productivity of 
high elevation subwatersheds as compared 
with low elevation subwatersheds, for which 
data were not available. In addition, 75 per- 
cent of the snow zone of the southern Sierra 
Nevada is in wilderness or national park. By 
considering all of these factors, one could in- 
fer that the true contribution of wilderness to 
water yield likely exceeds three-fourths of the 
total. (Comparable data for the Inyo National 
Forest were not available at the time of this 
writing.) 


Although this survey did not investigate 
water storage and yield directly, soil depth 
measurements and estimates suggest that wa- 
ter storage in soil and rock fractures very 
likely has been underestimated in the past. 
Earlier reports, including the John Muir 
Wilderness Plan (USDA Forest Service, 
1978) and Soil~Vegetation Maps of California 
(Calif. Forest and Range Exp. Sta., 1956- 


1960), assume that the High Sierra is domi- 
nated by shallow soils and rock outcrop, 
which capture and store very little water. The 
wilderness plan states that most natural water 
storage is in snow pack and lakes; nonethe- 
less, this survey shows that soils more often 
are moderately deep to very deep than shal- 
low, and that soils are interspersed throughout 
most rock outcrop areas (Figures 5, 7, and 8). 
These soils and rock fractures probably can 
capture and store more water than generally 
has been assumed—this point should be in- 
vestigated in future studies. 


In addition to their significant depth, Cry- 
orthents and associated poorly developed soils 
are important watershed components because 
of their large spatial extent. Their function is 
analogous to the cone of a funnel, which col- 
lects high quality snow-melt and rain water 
from a large area and directs it to deep 
bedrock fractures for additional storage and 
transport. Moreover, water released by these 
soils is cold and pure because of the slow re- 
lease of ions from bedrock and soil. This 
function often is overlooked in evaluating the 
hydrologic value of high country soils. 


Fish and Wildlife 


The high purity of High Sierra water, 
which makes it favorable for agricultural and 
urban uses, may make it less favorable for 
aquatic insects and fish because of the lack of 
nutrients. Waters flowing from areas of 
poorly weathered, acid igneous rocks and 
their associated infertile, coarse textured soils 
are expected to be especially impoverished in 
nutrients. In contrast, waters originating from 
areas of more weathered basic igneous rock, 
marble, and metavolcanics, which have richer 
soils, may contribute to more productive fish- 
eries, although this correlation is unproved. 


Fish are not native to most High Sierra 
lakes. In the late 1800s, lakes were stocked 
by hauling in cans of fish on the backs of 
mules; later, in 1947, the California Depart- 
ment of Fish and Game began aerial stocking, 
which it continues with five species of trout. 
Fish planting has encouraged increased 
recreational use around the stocked lakes. 
Some lakes have maintained their fishery after 
initial planting, whereas others have not. The 
less productive lakes must be replanted peri- 
odically to maintain the fishery because of in- 
adequate spawning areas and insufficient nu- 
trients. 


All but the highest elevation lands serve as 
summer range for transitory animals, includ- 
ing mule deer, black bear, mountain lion, 
bobcat, and, in the Sawmill, Baxter Pass, and 
Mt. Williamson areas, bighorn sheep. 
Smaller mammals such as rabbits, squirrels, 
and numerous rodents use the lower elevation 
regions year-round. Deep, coarse textured 
soils can provide good summer and winter 
habitat for burrowing and hibernating mam- 
mals. The burrowing mammals, along with 
arthropods and gastropods, mix the soil, in- 
corporate organic matter, and create channels 
that eventually fill in to form krotovinas. 
Krotovinas , formed in old burrows and root 
channels, are rich in nutrients and humus. 
They are the most productive portion of the 
mineral soil, and commonly make up one- 
fourth to one-third or more of the soil body. 


Fire 


The impact of fire in the High Sierra 
ranges from negligible to severe. High eleva- 


tion rock outcrop units are virtually immune to 
fire's effects; whereas, lower elevation thickly 
forested or brush covered units can experience 
frequent, intense fires. Moreover, ecosys- 
tems east of the Sierran Crest are far less sus- 
ceptible to fire than are those west of the 
Crest. 


In high elevation regions characterized by 
expansive rock outcrops, alpine fell-fields, 
and thrifty subalpine forests, lightning com- 
monly strikes isolated trees and small stands 
growing between bedrock joints. The result 
is small, infrequent, low-intensity fires that 
spread either slowly or not at all. At these el- 
evations, snow often does not melt until mid- 
summer, revealing light, discontinuous 
ground fuels and drainages that support fire- 
resistant riparian vegetation. 


Upper midrange elevations exhibit barren 
rocky areas, sparsely vegetated ridges, and 
moist drainages amid more fire-prone lodge- 
pole pine and red fir stands. This zone expe- 
riences more frequent moderate intensity fires, 
but large, high intensity fires are retarded by 
the natural fire breaks and surface moisture, 
especially in large logs and related fuels west 
of the Crest. Lower midrange elevation areas 
support denser, more continuous red fir 
forests and Jeffrey pine stands having heavier 
ground and aerial fuels that can carry large, 
intense fires. 


The lowest elevation regions near the 
western fringe of the survey area often sup- 
port fire-adapted plant communities, including 
Jeffrey pine, ponderosa pine, mixed conifer— 
pine, and chaparral. These communities suf- 
fer the largest, most intense fires in the survey 
area. 


Aggressive fire prevention and suppres- 
sion efforts have reduced the incidence and 
intensity of wildfires, and sometimes allowed 
uncharacteristically high fuel accumulations, 
especially in midrange to low elevations. The 
wilderness plans, which recognize fire's eco- 
logical role, call for allowing natural ignitions 
to burn within prescriptive bounds to reduce 
accumulated fuel and help return ecosystems 
to more natural conditions (USDA Forest 
Service, 1978 and 1978a). 
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Soils of the High Sierra 


General Nature of the Soils 


Soil Development 


Soils of the survey area tend to be weakly 
developed; that is, with a few exceptions, they 
have little clay, weak structure, and few hori- 
zons. Most soils classify as Entisols or In- 
ceptisols, although Andisols and a few Al- 
fisols and Mollisols can be found. The gen- 
erally high elevation restricts the growing sea- 
son and maintains cold soil temperatures for 
most of the year in all but southerly, lower el- 
evation sites. This condition, in turn, limits 
the activity of plants, burrowing animals, soil 
insects, and microorganisms. Soil develop- 
ment increases as biological activity and min- 
eralogical weathering increase with decreasing 
elevation—provided moisture is adequate. 


Soil development is controlled by the five 
soil forming factors: climate, parent material, 
topography, organisms, and time. Differ- 
ences in any of these factors produce differ- 
ences in soil characteristics. Cold tempera- 
tures and dry summers, combined with gen- 
erally resistant granitic rock, limit chemical 
weathering and soil development in most of 
the High Sierra. High surface erosion from 
the generally steep slopes further retards soil 
development. Frost action is the major physi- 
cal weathering process in the area. 


Conventional notions, as well as earlier 
reports, incorrectly assume that high country 
soils are shallow to bedrock as well as weakly 
developed (e.g., California Forest and Range 
Experiment Station, 1956-1960; John Muir 
Wilderness Area Management Plan, 1978). 
Even though the soils may support sparse 
vegetation, are associated with bedrock out- 
crops, and show little horizon differentiation, 
they usually are moderately deep to very deep 
because of physical weathering and accumu- 
lation of detritus in deep, nearly vertical 
bedrock fractures. Shallow soils most often 
are limited to a narrow fringe around granitic 
rock outcrops and to small, shallow, bedrock 
depressions (Figures 5, 7, and 8). 


Warm, low elevation soils in the Monarch 
and Golden Trout Wildernesses, in the south- 
ern portion of the survey area, also show little 
development, even though they may be mod- 
erately deep to very deep. These soils lack the 
water necessary for significant chemical 
weathering and biological activity. In most of 
the remaining survey area soil development 
increases somewhat with decreasing elevation; 
nonetheless, few mature soils are found. Ex- 
ceptions can be found in some of the mead- 
ows, in wide, gently sloping valley bottoms, 
and on unglaciated volcanic plateaus. A no- 
table example of a well developed soil is a 
clay-rich Alfisol found on Junction Bluffs, 
between Middle and South Forks San Joaquin 
River. This appears to be one of the oldest 
soils in the High Sierra, having formed on an 
apparently unglaciated, three million year old 
lava flow. 


Many soils predicted to be Inceptisols on 
the basis of their vegetation, topography, and 
apparent age classified as less developed Enti- 
sols because they lack a cambic diagnostic 
horizon. The cambic horizon is a subsoil 
zone specially defined for taxonomic pur- 
poses. The idea is that the subsoil shows 
some signs of soil development, but that these 
are too weak to classify the soil into a more 
mature soil order. Cambic horizons must 
have a texture of very fine sand, loamy very 
fine sand, or finer. The soils in question, 
having formed from coarse grained, acid ig- 
neous rock, dominated by resistant minerals, 
do not meet this requirement. As a result, 
many soils, especially on the east side, that 
support mature, nearly closed-canopy forests 
are mapped as Entisols. 


Organisms are an important soil forming 
factor in the High Sierra. Especially notewor- 
thy are burrowing animals and insects, which 
construct channels, incorporate organic mat- 
ter, and mix the soil. Old, filled-in animal and 
insect burrows and root channels, called kro- 
tovinas, often comprise as much as one-third 
of the soil. Krotovinas, which are rich in 
humus and nutrients, account for a substantial 
portion of soil productivity. 


Patterns of Soil Distribution 


Soils west of the Sierran crest tend to be the west side receives more precipitation from 
somewhat more developed and support more oceanic air masses, and more soil accumulates 
vegetation than those east of the crest, because on the somewhat gentler sloping west side. 


Figure 8. Typical sequence of granitic bedrock fracturing and soil development (four stages). 
Deeper soils form in the fractures; whereas, shallower soils are found in narrow fringes around 


rock outcrops. With continued chemical weathering, especially at elevations below about 8,000 
feet, the tops of rock outcrops weather to form soil (photograph). 
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The east side, in contrast, lies in the rain 
shadow, and has relatively more exposed 
ground surface and overall steeper slopes that 
suffer more frost heave, soil creep, and sur- 
face erosion. The east side also experiences 
higher summertime soil temperatures at given 
elevations and more rapid runoff of snowmelt 
and rain water, leaving less water for soil de- 
velopment. In addition, west-side soils gen- 
erally are more leached, having lower base 
saturations, than east-side soils, which are 
less leached and richer in bases. A significant 
exception to this trend is in east-side soils 
containing volcanic ash, which tend to have 
low base saturations. 


An interesting trend in west side soils is 
seen in the distribution of Dystric Cryochrepts 
and Typic Cryorthents. Although the two 
soils fall into the same temperature and mois- 
ture regimes, Dystric Cryochrepts (more de- 
veloped soils) tend to occur at lower eleva- 
tions and on more gentle, concave slopes than 
do Typic Cryorthents (less developed soils). 
Vegetative cover may be similar on both soils, 
but often it is more dense on the Dystric Cry- 
ochrepts. Moreover, Dystric Cryochrepts 
seem to develop more readily in glacial de- 
posits—which may be more stable—than in 
colluvium. 


Apart from climatic conditions and topo- 
graphic position, parent material appears to be 
the main factor controlling formation of some 
soils. On the west side of the Sierra Nevada, 
Cryumbrepts tend to form in basaltic or an- 
desitic parent material; whereas, Cryochrepts 
tend to form in granitic parent material. Um- 
brepts are weakly developed soils, having 
deep, dark colored, organic rich surface hori- 
zons of low base saturation. Ochrepts are 
somewhat less developed than Umbrepts, 
having thinner, or lighter colored surface 
horizons. Presumably, the dark color and 
large amount of easily weatherable mafic min- 
erals in the volcanic rocks promote develop- 
ment of umbric epipedons (topsoils) more 
readily than does the light color and larger 
amount of resistant minerals in the granitic 
rock. Umbrepts also tend to form from dark 
colored hornfels, a hardened, clay-rich meta- 
morphic rock, on the east side. 


Different types of granitic rocks often 
weather to different soils, but this relationship 


was not found in most of the High Sierra, es- 
pecially above about 8,000 feet. Under fa- 
vorable chemical weathering conditions, the 
more basic igneous rocks diorite and granodi- 
orite produce soils having higher clay content, 
water holding capacity, and fertility than do 
the more acid igneous rocks granite and quartz 
monzonite. The more basic rocks contain ap- 
preciable amounts of the easily weathered 
minerals plagioclase, biotite, amphiboles and 
perhaps pyroxenes; whereas the more acidic 
rocks are made up of more of the resistant 
minerals quartz, orthoclase, and muscovite. 
Chemical weathering is slow enough under 
the high elevation conditions that even calcic 
plagioclase and biotite remain relatively fresh. 
The result is soils having coarse texture, low 
fertility, high permeability, and little horizon 
differentiation, regardless of granitic rock 
type. 


Thin deposits of volcanic ash and cinders, 
collectively called tephra, are scattered 
throughout the survey area, but are most 
common in the northern portion and east of 
the Crest. Also, the soils of most high eleva- 
tion meadows are rich in volcanic ash. In 
places the tephra is clearly visible as pumice, 
occasionally the size of popcorn or larger, on 
the soil surface, but in other places, where it 
occurs as fine ash, it is detectable only by an 
experienced person or by laboratory analysis. 
Soils containing weathered fine volcanic ash 
often feel smeary, and tend to be reddish col- 
ored. Color darkening from the dry to wet 
states may be striking, with Munsell color 
values decreasing as much as four units. 
Soils rich in fine ash tend to have low bulk 
densities and high water holding capacities; 
they are light and fluffy when dry, and when 
exposed can be exceptionally dusty. The 
presence of tephra also seems to affect soil 
chemical properties, with tephritic soils hav- 
ing low base saturation. 


Some soils in the survey area have suffi- 
cient tephritic influence that they qualify as 
Andisols. These soils are characterized by 
high concentrations of iron, aluminum, and 
volcanic glass, and by high phosphorus re- 
tention. This survey includes the first map- 
ping of Xeric Vitricryands and Humic Xeric 
Vitricryands in California. In addition, this is 
the lowest latitude mapping of these soils to 
date. 


Rock Fragments 


Most soils of the High Sierra are charac- 
terized by a high rock fragment content, 
which often exceeds 35 percent of the soil 
volume. The rocks are in all size classes: 
gravel, cobbles, stones, and boulders, with 
gravel and cobbles being the most common. 
Although rock abundance tends to increase 
with soil depth, the distribution of rocks 
across the landscape is highly variable, even 
over short distances. This variability is a 
major cause of complexity in soil map units. 


The main effect of the rocks is to occupy 
space, thereby causing a relative decrease in 
fine soil volume and increased concentration 
of water and nutrients in the fine soil. More- 
over, the rocks comprise the soil's skeleton, 
which, although it is discontinuous and un- 
connected, provides physical protection, sup- 
port, and strength, including resistance to 
erosion and compaction. The soil mass is 
further bound and stabilized by plant roots 
that are deflected in their growth and forced to 
follow a tortuous path around the rocks. 


The low surface area per unit volume of 
rock fragments contributes little to water 
holding capacity, cation exchange capacity, 
and heat capacity. Plant-available water ca- 
pacity contributed by rock fragments probably 
is about 1 percent greater for volcanic and 
metavolcanic rocks than for granitic rocks be- 
cause of the generally higher porosity of the 
volcanic and metavolcanic rocks. These dif- 
ferences are expected to increase to about 5 to 
10 percent as the rocks weather. Considering 
the whole soil, a rock fragment content of 35 
percent is expected to result in an available 
water content that is approximately 2/3 (in 
granitics) to 3/4 (in volcanics) of that of oth- 
erwise comparable soil containing no rock 
fragments. Saturated hydraulic conductivity, 
or soil permeability, also decreases with in- 
creasing rock content because of the decreased 
pore space available for water flow. 


The influence of rock fragments on soil 
heat capacity and heat transfer is confounded 
by the soil's water content. Rock fragments 
store less heat than does an equal amount of 
water, but they transmit heat more readily. 
For this reason, rocky soils, which hold less 
water, may warm more rapidly than rock-free 
soils in early spring. This earlier warming 


would allow earlier initiation of biological ac- 
tivity. In wet soils, the higher the rock con- 
tent, the lower the heat capacity because rocks 
take up space that might otherwise be occu- 
pied by water. As the soils dry, those having 
more rock will have greater heat capacity. 
These relations are of great ecological signifi- 
cance in the High Sierra: they help explain the 
striking diversity in plant communities and 
ecological succession in high elevation mead- 
ows having low rock content as compared to 
surrounding landscapes having high rock 
content. 


Soil Temperature Regimes 


Soil temperature regimes are mostly cryic 
or frigid, but possibly range from pergelic to 
thermic. Temperature regimes are based pri- 
marily on average annual temperatures at 20 
inches (50 cm) depth and on differences be- 
tween winter and summer soil temperatures. 
The average annual temperature in the pergelic 
regime is less than 32° F (0° C), and in the 
cryic regime it is between 32° C and 47° F (8° 
C). The coldest soil measured in the survey 
area was on Dana Plateau, where the soil tem- 
perature was 38° F (3° C) in late July 1991, a 
warm, dry year. The average annual tempera- 
ture of this soil is assumed to meet the 
pergelic criterion, but frost was not present, 
as also is required for pergelic classification. 
Ultimately, a compromise was made, and the 
soil was classified cryic, partially to avoid 
making a new map unit solely for this small 
location. 


Frigid soils have average annual tempera- 
tures that are the same as cryic soils, but 
summer temperatures are higher, allowing 
greater biological activity. Many summertime 
temperature readings taken for this survey 
were lower than expected from elevational and 
vegetational predictors. As a result, cryic 
temperature regimes were mapped into the 
mixed conifer-pine vegetation series to as low 
as 6,400 feet on northerly facing slopes and in 
shaded canyons on the west side. More 
commonly, the lower elevation limit of cryic 
soils falls at about 7,000 feet. This mapping 
extends the cryic regime 1,000 to 2,000 feet 
lower than that mapped at comparable lati- 
tudes in the adjoining Soil Survey of Sierra 
National Forest, California (Giger and 
Schmitt, 1993). Conversely, east of the Sier- 
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ran Crest the low elevation limit of cryic soils 
falls at about 9,000 feet, higher than was 
predicted. Frigid soils can be found to 9,500 
feet, or perhaps a bit higher, on southerly as- 
pects near bedrock outcrops. 


For shallow soils (that is, those less than 
20 inches deep and identified by Lithic sub- 
groups) the break between frigid and cryic 
temperature regimes tends to fall at elevations 
500 to 1,000 feet higher than that of deeper 
soils. The temperature measurement for 
shallow soils is taken at the soil—-rock inter- 
face, which is at a depth less than 20 inches, 
and, therefore, more responsive to summer 
warming than are deeper measurements. 


Mesic temperature regime soils are 
warmer than frigid soils. These have average 
annual temperatures between 47° F and 59° F 
(15° C), which is warm enough for significant 
biological activity. Mesic soils are found at 
the lowest elevations in the survey area, be- 
low about 7,000 feet on south-facing aspects, 
and 6,000 to 6,500 feet on north-facing as- 
pects. Although temperatures are favorable, 
insufficient soil moisture limits plant growth 
on these sites. 


Thermic soils, which have an average an- 
nual temperature between 59° F and 72° F 
(22° C), were not mapped in the survey area. 
Nonetheless, some soils on southerly aspects 
in the extreme southern portions of the survey 
area east of the Sierran Crest may have a 
thermic temperature regime. Additional, long- 
term temperature data are needed to test this 
hypothesis. 


Soil Moisture Regimes 


Soil moisture regimes in the survey area 
range from aquic(wet) to torric (dry). Aquic 
soils are saturated with water to the degree 
that dissolved oxygen is eliminated or pre- 
cluded. This regime is found in some wet 
meadows, especially near streams, but in ar- 
eas too small to map. Torric soils, also called 
aridic in certain categories of the taxonomy, 
are dry most of the time when soil tempera- 
tures are warm enough for significant biologi- 
cal activity (i.e., above 41° F (5° C)). These 
soils occur at low elevations on the east side 
south of Cottonwood Creek, in the desert 
shrub and sagebrush shrub vegetation series. 


Most soils in the survey area fall into the 
xeric moisture regime, followed by the udic 
regime. Xeric soils experience moist, cool 
winters and dry, warm summers, typical of 
mediterranean climates. Most moisture comes 
at the time of minimum biological activity and 
plant uptake, which leaves a considerable 
portion of the water for leaching of these 
coarse textured soils. The xeric regime is 
common on both sides of the Crest, probably 
in all except the desert shrub vegetation series. 


Soils in the udic moisture regime have 
more plant-available water in summer than do 
soils in the xeric regime. Soil moisture 
recharge from summer snow melt plus sum- 
mer rain provide sufficient moisture for 
evapotranspiration through most of the 
growing season. Some soils in the red fir 
vegetation series and higher elevation forests 
fall in the udic moisture regime, as indicated 
by soil water potential measurements on com- 
parable sites outside the survey area (Dr. 
Gordon Huntington, University of California, 
Davis, personal communication, 1993). 


In this survey, most of the potentially udic 
soils in the frigid temperature regime are 
mapped as Dystric Xerochrepts because of 
lack of confirming data. Placing these soils in 
the udic moisture regime would change their 
classification to Typic Dystrochrepts. Also, 
some Xerumbrepts would become Hap- 
lumbrepts, and some Xerorthents would be- 
come Udorthents. A moisture regime change 
would not affect the classification of cryic 
temperature regime soils in this survey. 


Erosion and Other Disturbances 


Sheet and rill erosion are common on 
moderately steep to very steep, granitically 
derived, immature soils throughout most of 
the survey area. These losses retard soil hori- 
zon differentiation on the eroded sites, while 
they add soil material to the sites below. 
Commonly, one to two inches of slope wash 
cover ground surfaces below these eroded 
slopes. Typically, the soil buried by the slope 
wash is somewhat finer textured than the de- 
posited material, although both layers are 
coarse textured. 


Frost heave can occur at any elevation, but 
appears limited to medium textured soils hav- 


ing adequate silt and clay to hold water. Bare 
soils in basins and meadows are particularly 
susceptible to frost heave. Most other soils 
are too coarse and dry near the surface most 
of the year to suffer frost heave. High eleva- 
tion soils, especially those in alpine fell-fields 
and near snow and rock glaciers, are suscep- 
tible to frost churning; nonetheless, patterned 
ground, solifluction lobes, and other niva- 
tional features are uncommon in the area. 


Stream activity and snow avalanches also 
can cause diverse soil changes on different 
sites. Soil formation in high elevation 
drainage bottoms frequently is disrupted by 
fluvial activity that reworks the previously de- 
posited sediments, arresting soil development 
at the stage of Typic Cryorthents. Alluvial 
materials that are spread out and deposited in a 
more stable and hospitable environment lower 
in the watershed tend to develop into more 
mature soils in a given time span. Similarly, 
snow avalanches dislodge trees and soil, set- 
ting back soil maturity on the hill slope, while 
depositing new parent material below. De- 
pending on other conditions of soil formation, 
the fresh overburden may disrupt short-term 
soil development while ultimately contributing 
to the formation of deeper, more complex 
soils. 


Water Repellency 


Water repellency, or hydrophobicity, is a 
common phenomenon that decreases the per- 
meability and increases the erodibility of sur- 
face soils. It is caused by complex organic 
coatings on soil particle surfaces, and is more 
prevalent in coarse textured (i.e., sandy) soils 
than in fine textured (i.e., clayey) soils, be- 
cause of the low specific surface area of 
coarse textured soils. In addition, dry soils 
usually are more prone to becoming water re- 
pellent than are moist soils. 


Soil hydrophobicity in the High Sierra is 
exacerbated by volcanic ash and by fire, but 
often is present without clear evidence of ei- 
ther. During fire, a water repellent layer nor- 
mally forms between one-fourth and three 
inches below the ground surface. This layer 
decreases water intake and can render the up- 
per soil highly susceptible to sheet and rill 
erosion. Nonetheless, water repellent layers 
are discontinuous and of variable intensity, 


even over very small areas. Moreover, they 
are perforated by numerous open channels 
created by burrowing animals, insects, and 
burned-out and decayed roots. Ultimately, 
water repellent layers may be beneficial for 
post-fire recovery of the ecosystem in that 
they may restrict evaporative loss of soil 
moisture and limit the depth of erosional loss, 
although these points are not fully substanti- 
ated. 


Meadow Soils 


Soils of the meadows contrast dramati- 
cally to those of surrounding landscapes. 
Meadow soils are derived dominantly from 
alluvial deposits, with lesser amounts of eo- 
lian, colluvial, and glacial debris. They tend 
to be very deep, well stratified, and relatively 
free of rock fragments. They are rich in de- 
cayed organic matter and often have a high 
water table, which makes them fertile, dark 
colored, and often mottled at depth. The 
depth of mottling reflects the depth to a sea- 
sonal water table. Wet meadows typically 
have gleyed soils at depth; that is dark, blue- 
black color caused by severe chemical reduc- 
tion of metallic compounds in an oxygen 
starved environment. Characteristics of this 
type that are caused by chemical reduction and 
oxidation of metallic ions are referred to taxo- 
nomically as "redoximorphic features.” 


Meadow soils normally are wetter than 
other soils for two reasons: First, their posi- 
tion on the landscape allows them to catch 
abundant snow fall in winter and receive 
runoff water in spring and summer. Second, 
they are somewhat finer textured and contain 
fewer rocks than most other soils, and they 
often contain a significant amount of medium 
and fine volcanic ash, each of which gives 
them a higher water holding capacity. 


Soils of high elevation Sierran meadows 
are distinguished primarily by their water 
regime, texture, stratification, and volcanic 
ash content. Although most wet and moist 
meadows have seasonally high water tables, 
the soils in some portions of wet meadows 
may be permanently saturated at shallow 
depths. Soils in the wettest portions of mead- 
ows include, but are not limited to, Humic 
Cryaquepts, Typic Cryaquents, and very 
likely Typic Cryaquands, although the latter 
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soils are not described in this survey. Each of 
these soils is cold (cryic) and saturated much 
of the year (aquic). Humic Cryaquepts are 
further distinguished by having a thick, dark 
colored, organic rich, low base status surface 
horizon, known as an umbric epipedon. 
Typic Cryaquents are too weakly developed to 
have an umbric epipedon or mature subsoil 
horizons. Typic Cryaquands typically would 
contain appreciable volcanic glass from ash- 
fall and high iron and aluminum concentra- 
tions, and would have low bulk densities. 


Common soils on moist meadow sites in- 
clude Aquic Cryumbrepts, Vitrandic Cryum- 
brepts, Andic Cryumbrepts, Aquic Cry- 
orthents, Vitrandic Cryorthents, Aquic Vit- 
ricryands, and Humic Xeric Vitricryands. 
Soils having andic, vitri-, or vitrandic ele- 
ments have properties commonly associated 
with volcanic deposition, such as high content 
of iron, aluminum, and volcanic glass. Many 
soils of the dry meadows fall into subgroups 
that also are common in the forested lands; 
these include Typic Cryorthents and Typic 
Cryumbrepts. The volcanically influenced 
soils Vitrandic Cryumbrepts, Xeric Vit- 
ricryands, and Humic Xeric Vitricryands, 
which also are found in forested lands in the 
eastern portion of the survey area, are particu- 
larly notable in dry meadows near the Sierran 
Crest (Figure 2). 


Unfortunately, meadow soils could not be 
mapped in this survey because of their small 
extent. They deserve more intensive investi- 
gation in future projects. 


Interpretations and Uses 


This section explains processes and ac- 
tivities that affect wilderness soils, and it 
identifies opportunities for using soils infor- 
mation. It gives background information 
pertaining to the survey area as a whole; more 
specific interpretations are found in the map 
unit descriptions. 


Soil Compaction 


Compaction can bring about either nega- 
tive or positive consequences in wilderness 
soils. Compactive pressure applied to the soil 
surface results in decreased porosity, in- 
creased bulk density, and increased strength. 


Compacted soils often have hardened surfaces 
and platy structure, which increase resistance 
to root penetration and decrease permeability 
to water and gases, leading to increased sur- 
face runoff and erosion, and decreased gas 
exchange for plant roots and microorganisms. 
Compaction on heavily used surfaces, such as 
trails, increases trafficability while decreasing 
dust problems and erosion. 


The degree of compaction is controlled by 
the intensity and recurrence of applied pres- 
sure, and by soil characteristics, including 
texture and rock content, structure, consis- 
tence, organic matter content, and water con- 
tent. The coarse texture and high rock content 
of most high elevation wilderness soils make 
them more resistant to compaction than finer 
textured soils; nevertheless, compaction of 
these soils, especially under wet, spring 
conditions, can result in significant ecosystem 
damage. 


Soils containing appreciable amounts of 
fine volcanic ash are particularly susceptible to 
damage by compaction. These soils are more 
porous and usually hold more water than soils 
without ash, and they lack the strength needed 
to hold up under applied pressure. Unlike 
pebble-sized pumice (called lapilli), fine vol- 
canic ash is not easily recognized, especially 
when it is mixed with granitic sands; it has a 
smeary feel, unusually low bulk density, and 
often a rusty-red color when weathered. 
Meadows, which tend to be richer in ash than 
more steeply sloping lands, are most easily 
damaged, because of their ash and water con- 
tent, and their attractiveness to large grazing 
animals. 


Recovery from compaction depends on 
the degree of compaction, other soil condi- 
tions, biological activity, and environmental 
factors, including freeze-thaw events. Tem- 
perate forest soils that have been disturbed 
and compacted by hikers and horses may re- 
cover as much as one-half of their pore space 
and litter cover during winter periods of 
nonuse. Nevertheless, the absolute recovery 
of macropore space typically is less than 3 
percent (Legg and Schneider, 1977). These 
soils do not fully recover because deteriora- 
tion usually resumes the following recre- 
ational season; thus, the effects are cumula- 


tive. Moreover, soil lost to erosion cannot be 
renewed within the time of human use. 


Erosion and Dust 


Soil erosion, which involves detachment 
and transport of soil particles, may be caused 
by water, wind, or direct disturbance by hu- 
mans or animals. It may occur as displace- 
ment of individual particles or small aggre- 
gates, as in sheet, rill, and gully erosion, or of 
soil en masse, as in soil creep and landslides. 
A soil's erosional potential is a function of 
soil and site properties and erosional forces. 
Soil and site properties include texture, aggre- 
gate stability, degree of protective cover, infil- 
tration capacity, permeability, and slope 
steepness and length; erosional forces include 
precipitation and surface runoff intensity, 
wind speed, and degree of disturbance. 


Most soils in the survey area are highly 
susceptible to sheet and rill erosion, because 
their coarse texture, low organic content, and 
water repellency provide little resistance to 
detachment on steep slopes. Soils immedi- 
ately below rock outcrops are particularly sus- 
ceptible to erosion during spring snow melt 
and summer rains. 


Accelerated erosion caused by human or 
livestock activities can be curtailed by control- 
ling the detachment or transport of soil parti- 
cles. Effective practices include proper rout- 
ing of trails to avoid wet areas, armoring trail 
surfaces across fragile sites, maintaining 
proper trail steepness, providing steps on un- 
avoidably steep trails, providing switch-backs 
with deterrents to minimize short-cutting, 
constructing water diversions, prohibiting and 
discouraging heavy use near water bodies and 
wet meadows, and encouraging proper re- 
straint of pack animals in camp areas. Details 
of engineering practices are given in "Stan- 
dard Specifications for Construction of Trails" 
(Engineering Staff, 1984). 


Dust kicked up by pack stock and hikers 
iS a greater problem on some soils than oth- 
ers. The most severe dust problems develop 
on soils derived from metavolcanic rock ma- 
terial and those containing substantial amounts 
of fine volcanic ash. Although they compact 
easily, soils rich in volcanic ash also have low 
cohesive strength and low particle density— 
properties which make them especially sus- 


ceptible to forming dust when exposed and 
disturbed. Once a trail has been established 
on these soils, little can be done to alleviate 
the dust problem, except to armor trails with 
local material. 


Soil erosion hazards for sheet and rill 
erosion were rated low, moderate, high, or 
very high as determined from Form R5- 
2500-14, issue 4176, which integrates the 
following conditions: climate, water move- 
ment in the soil, surface runoff from adjacent 
areas, slope length and steepness, and soil 
cover (USDA Forest Service, Region 5, 
1990). 


Recreation 


The carrying capacity of a soil to sustain 
recreational use is determined in large measure 
by the soil's resistance to, and resilience after, 
compaction, erosion, and chemical change. 
Resistance and resilience are controlled by soil 
texture and structure, amount and type of sur- 
face protection (by organic litter and rock 
fragments), humus content, drainage, severity 
of impact, and environmental factors (Klock 
and McColley, 1979). Generally, wilderness 
soils are part of sensitive ecosystems that are 
difficult to rehabilitate. Excessive impacts 
should be avoided. Nonetheless, moderate 
limitations can be overcome by careful plan- 
ning and design, and prudent maintenance. 


Soils derived from high-elevation granitic 
parent materials typically have low strength 
and do not compact well, making them par- 
ticularly susceptible to erosion and dust for- 
mation on trails and in camp sites. Despite 
their moderate to low resistance, granitically 
derived soils usually are superior to soils de- 
veloped from volcanic ash, which are more 
easily disturbed. Rutting, surface erosion, 
and severe dust problems can readily develop 
on these soils. Comparable conditions have 
been noted in other regions (Helgath, 1975). 


Few trail segments are constructed 
through areas of high water table or restricted 
drainage in the High Sierra; nonetheless, these 
areas can present inordinate problems to trail 
maintenance and resource protection. Impacts 
can be minimized by rerouting traffic away 
from sensitive areas, installing log pun- 
cheons, and improving trafficability by apply- 
ing rock to the trail (Engineering Staff, 1984). 
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Likewise, many trails, especially those in low 
landscape positions, are damaged by heavy 
spring runoff and summer storms. Often 
these trails, as well as those on other sensitive 
sites, can be built on raised beds. 


Given the severe damage that can be done 
in a short time to weakly developed, high ele- 
vation soils by concentrated or tied packstock, 
and the extended time for recovery, temporary 
closures to pack animals do not seem effective 
for ecosystem recovery. Permanent livestock 
restrictions should be considered for particu- 
larly sensitive areas. 


Apart from the limitations and challanges 
presented by certain soils to recreational use, 
soils provide unusual interpretive opportuni- 
ties for wilderness rangers and visitors. 
Many people interested in plants, animals, 
birds, and geology very likely would be fas- 
cinated by the role of soils in ecosystem evo- 
lution, structure, and functioning if only they 
were aware. For example, few wilderness 
users are aware that volcanic ash and cinders, 
erupted from Mono Craters, cover the ground 
in many parts of the Wildernesses, even on 
the west side. Much of the productivity of 
mountain meadows for grass, wild flowers, 
and wildlife is related to weathered fine vol- 
canic ash mixed in the soil (Figure 2). This 
ash typically feels smeary, is reddish color, 
and has unusually low bulk density and high 
water holding capacity. Soils rich in finely 
divided volcanic ash tend to be thixotropic; 
that is, they exist as a moist solid in the 
undisturbed state, but liquify upon distur- 
bance. This phenomenon is similar to the be- 
havior of mayonnaise, which liquifies upon 
shaking. 


The Alfisol found on Junction Bluffs, 
between Middle and South Forks San Joaquin 
River, could be interesting to some visitors. 
This soil is unusual for the High Sierra in that 
it is a well developed soil surrounded by im- 
mature soils. The soil's parent material, de- 
velopment, and location suggest that this 
could be one of the oldest land surfaces in the 
High Sierra, dating back nearly three million 
years, instead of the more common 10 to 20 
thousand years. 


Several other points of interpretive interest 
are given in the map unit descriptions. 


Grazing 


Although dispersed grazing of recreational 
and commercial packstock is allowed 
throughout most of the survey area, fewer 
than half the cattle allotments are open to ac- 
tive grazing under allotment management 
plans; the remainder have been vacant for sev- 
eral decades. The active allotments, most of 
which are in the 1984 wilderness additions, 
provide primary forage in meadows and sec- 
ondary forage for dispersed use outside of 
meadows. Cattle use secondary forage inci- 
dentally as they drift between meadows. The 
grazing season typically lasts from July 1 to 
September 15 or 30. In Fall, after the first 
frost kills favorable meadow forbs, cattle tend 
to move from primary forage in meadows to 
secondary forage in forested areas. 


The most productive High Sierran soils 
for livestock use are found in moist and wet 
meadows, followed by dry meadows. Pro- 
ductivity of meadows in the Sierra Nevada as 
a whole decreases with increasing elevation 
(Figure 9). For example, herbage production 
of moist meadows in good condition ranges 
from about 3,100 lbs/ac/yr at 5,000 feet ele- 
vation to 1,500 lbs/ac/yr at 11,000 feet. At 
similar elevations, the productivity of moist 
meadows in poor condition and of dry mead- 
ows in good condition is less than half this 
amount (Ratliff et al., undated). 


Whereas proper grazing can enhance for- 
age productivity, improper grazing can greatly 
decrease it. The soils in the High Sierra ca- 
pable of producing the most forage—namely 
those in wet and moist meadows—also are the 
most easily damaged by heavy or poorly 
timed livestock use (Figure 2). These soils, 
which tend to be medium textured and often 
contain medium to fine volcanic ash, have 
high water holding capacity, but also are eas- 
ily compacted and eroded. Once degraded, 
these soils and plant communities normally 
require several decades to recover. Most 
meadows are improving from past over-graz- 
ing, and today are in fair to good condition, 
except for localized sites that have not recu- 
perated from severe abuse suffered a century 
ago. 
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Figure 9. Estimated herbage production by elevation for moist and dry 
meadows in excellent and poor condition (data from Ratliff et al., undated). 


Wildlife 


Overall, wildlife find less forage and 
winter cover in the survey area than in lower 
elevation adjoining lands, because of colder 
temperatures, greater snowfall, and less soil 
development at the generally higher elevations 
of the survey area. Within the area, species 
richness of plants and wildlife decrease along 
with soil development as elevation increases. 
These trends hold more often on the west 
slopes of the Sierra Nevada than along the 
steep eastern escarpment, where low elevation 
habitat is limited by arid conditions. Habitat 
diversity on the east side increases with in- 
creasing elevation and available moisture until 
cold temperatures become the limiting factor. 


The most productive habitats in the High 
Sierra are associated with meadows and water 
courses, where soils are deep, organic-rich, 
and moist. Wet and moist meadows lie in de- 
pressions and along drainage bottoms that 
continually are supplied with runoff water and 
sediments, and that have accumulated volcanic 
ash blown in from surrounding uplands. 
These inputs, combined with fewer losses 
than surrounding uplands, stimulate develop- 


ment of the most productive and species-rich 
communities in the survey area. 


Apart from low to middle elevation mead- 
ows and riparian zones, sites supporting the 
mixed conifer, Jeffrey pine, and ponderosa 
pine vegetation series have the greatest 
wildlife diversity, because of favorable cli- 
matic conditions and high variety of trees, 
shrubs, forbs, and grasses that provide food, 
cover, and nesting sites. Moreover, the natu- 
ral fire regime of these areas is characterized 
by frequent, low intensity surface fires that 
stimulate a vigorous, multilayered plant com- 
munity favorable to birds and animals. 


At higher elevations, growing season and 
soil temperatures decrease in the red fir, 
lodgepole pine, and related vegetation series, 
where surface fires, although of low intensity, 
are less frequent and less stimulating to 
wildlife habitat. Nonetheless, red fir stands 
commonly are uneven-aged, exhibiting more 
favorable spatial gaps and structural diversity 
than the more even-aged lodgepole pine 
stands. Moreover, compared to lower and 
higher elevation sites, soils in the red fir zone 
may have greater plant-available moisture for 
wildlife forage in summer, especially in early 
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stages of forest succession. Shrubs and herbs 
decrease considerably under closed canopies 
in late seral stage red fir forests. 


Vertical habitat diversity, browse species, 
herbaceous ground cover, and surface litter 
continue to decrease along with wildlife 
species richness into the subalpine forest and 
alpine dwarf scrub zones. Rock outcrops are 
extensive here, and soils are cold, infertile, 
and very weakly developed, although they 
may be deep to very deep. 


Overall, Umbrepts are the forest soils 
most suitable for wildlife habitat. Alfisols and 
Andisols also are well suited, but are of minor 
extent. Some sites having less developed 
soils, such as Ochrepts or Orthents, also may 
be well suited if temperature and moisture 
conditions are favorable. Although Mollisols 
often are considered suitable for wildlife 
habitat, their value is low in the survey area 
because they occur on sites too dry to support 
abundant essential vegetation. 


Habitat for hibernating rodents generally 
is good, even in high elevation, coarse tex- 
tured, low productivity soils. Soil strength is 
weak enough for easy digging, and soil depth 
provides adequate insulation. Although sands 
and loamy sands normally are considered 
poorly suited for animal burrows because of 
loose consistence and tendency to collapse, 
the high rock fragment and root content of 
most High Sierra soils provides natural walls 
and ceilings. The least suitable soils for bur- 
rowing are those in Lithic subgroups, because 
of shallow depth, and Torripsamments, found 
above Owens Lake, because of loose consis- 
tence and lack of supporting rocks or roots. 


Fisheries 


In addition to metering and filtering water 
delivered to streams by runoff, soils affect the 
physical, chemical, and biological properties 
of streams. Eroded soil often becomes sedi- 
ment in the stream, contributing to the bed- 
load, suspended sediments, and turbidity. 
Streams in the High Sierra generally have 
gravelly to sandy beds, transient suspended 
sediments, and low turbidity, because of the 
coarse texture and low humus content of soils 
in the watershed. 


Stream and lake waters in the High Sierra 
have neutral acidity (pH 7), as indicated by 


numerous random measurements using a col- 


orometric indicator during the course of this 
survey. The pH of stream water is partly 
controlled by the chemistry of soil and its par- 
ent material; the pH, in turn affects nutrient 
solubility. 


Ions and chemical compounds in the soil 
can leach or erode to streams, providing nutri- 
ents that are passed up the food chain to fish. 
Productivity of a fishery, then, is partially de- 
pendent on the fertility of soils in the water- 
shed. Some High Sierra lakes must be re- 
stocked periodically to maintain fish popula- 
tions because of inadequate spawning areas 
and insufficient nutrients caused by limited 
weathering of the bedrock and low soil fertil- 
ity. Additional, more detailed work is needed 
to quantify the correlation between soil and 
parent material properties and fish productiv- 
ity. 

Fish stocking has led to increased recre- 
ational pressure and increased soil impacts 
around lakes. One way of controlling recre- 
ational impacts might be to limit fish stocking 
efforts in sensitive areas. 


Watershed 


Watershed values include quality, quan- 
tity, and rate and timing of release of water 
from surface and aquifer storage. Although 
water quality, surface storage, and rate and 
timing of release are well recognized for the 
survey area, the value of soils and weathered 
rock in transmitting and storing subsurface 
water probably has been greatly underrated. 
General perception and earlier reports, based 
largely on superficial observations and aerial 
photographic interpretations, predicted the 
common High Sierra soils to be shallow (ie., 
less than 20 inches) to bedrock. In this sur- 
vey, depths greater than 40 inches commonly 
were measured, and depths greater than 60 
inches commonly were projected in soils pre- 
viously assumed to be less than 20 inches (a 
number of observations led to bedrock depth 
projections greater than ten feet). Soils in nar- 
row bedrock cracks also tend to be very deep, 
suggesting that the role of bedrock fracturing 
may have been underestimated in the past. 


The major factors that limit the watershed 
value of these deep soils include low water 
retention caused by low clay content (often 
less than 5 percent), presence of abundant 
rock fragments, general lack of saprolite 
(weathered, clay-rich bedrock), and steepness 
of ground and bedrock surfaces. 


On average, the 835,000—acre survey area 
collects approximately 2.5 million acre feet of 
precipitation per year. (This value was calcu- 
lated from the average water content in the 
April 1 snow pack for all snow courses in or 
immediately adjacent to the wildernesses 
(California Cooperative Snow Surveys, 
1993), and assuming that snow pack water is 
80 percent of total average annual precipita- 
tion.) The area apparently supplies nearly 
three fourths of the total water yield from the 
Sierra National Forest. Although comparable 
yield estimates could not be made for the Inyo 
National Forest because of lack of data, the 
wilderness lands also are known to produce a 
substantial amount of water on that forest. 


The area releases some of the highest 
quality water in the world. The high water- 
shed value results from the area's great extent 
and high elevation, which allow it to release 
high purity water from deep winter snow 
packs. In addition, many of the high eleva- 
tion soils allow ready passage of water with- 
out contributing significant nutrients or con- 
tamination. 


Most water is assumed to be stored in the 
snow pack and lakes, followed by deep, 
weakly weathered glacial till deposits and 
bedrock fractures. Although soils supply 
water to vegetation, they store little water for 
watershed purposes. Their main function is 
to capture water from snow melt and summer 
rain, and transmit it to streams and aquifers. 
The most common map unit components in 
the survey area include Typic Cryorthents, 
Dystric Cryochrepts, and Typic Cryumbrepts, 
which commonly have moderate to low water 
retention; and Rock Outcrop—Rubblelands, 
which have low to negligible water intake as 
well as retention. 


The presence of water repellent soil layers 
slows infiltration, but does not inhibit it com- 
pletely. Commonly, water runs over bare, 
hydrophobic soil surfaces for short distances 


before infiltrating the soil through animal and 
insect burrows old root channels, or intermit- 
tent zones of wettable soils. Significant 
overland flow can occur on slope gradients as 
low as about 8 percent. Water infiltration and 
percolation in the absence of hydrophobic lay- 
ers usually is judged to be rapid to very rapid, 
a rate exceeding 6 inches of water transmis- 
sion per hour. Subsurface flow is expected to 
be at least moderately rapid in most of the 
soils. These water transmission rates are es- 
timated from soil texture, structure, and con- 
sistence; actual measurements are needed to 
test their validity. 


The low porosity of granitic rock, which 
underlies most of the survey area, typically 
increases about 2 to 5 percent with initial 
fracturing. Weathering along the fractures 
and the presence of three-dimensional per- 
pendicular joints often increase the porosity to 
10 to 20 percent. Intense physical disintegra- 
tion and chemical decomposition can increase 
porosity to 30 to 60 percent. The porosity of 
weathered rock available for water storage 
above the hard lithic surface probably is about 
20 percent by volume; in fractures beneath the 
lithic surface, the porosity is probably about 
10 percent. These values can reach 40 percent 
in the upper vadose zone (i.e., the unsaturated 
zone above a water table, including the soil). 
Specific yields, that is the volume of water 
that drains from saturated rock per unit of total 
rock volume, have not been measured. 


Steep slopes and abundant rock outcrop, 
combined with coarse textured, often hy- 
drophobic soils make for rapid hydrograph 
responses during snow melt and rain storms. 


Fire 


The impact of fire on wilderness ecosys- 
tems is highly variable. Fire can advance soil 
development by intensifying physical and 
chemical weathering, or it can set back devel- 
opment by accelerating soil erosion. For ex- 
ample, heat from an intense fire can break 
rocks by a process called spalling, which is 
the exfoliation of thin, curved, sharp-edged 
rock pieces (Figure 10). This process in- 
creases the exposed rock surface, thereby en- 
hancing potential for chemical weathering. At 
the same time, the soil's protective vegetative 
cover can be destroyed, and organic com- 
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pounds that cement soil particles can be 
volatilized. 


Fire's vegetative impacts can be extreme; 
nonetheless, fire usually has only slight to 
moderate impact on wilderness soils. Most 
areas have insufficient fuel to carry an intense 
or long duration ground fire. The ecological 
effects are negligible in units of rock outcrop, 
even though lightning strikes are frequent, be- 
cause of the paucity of fuels and cool night 
temperatures at high elevations. Impacts are 
slight to moderate in complexes and associa- 
tions of Typic Cryorthents and rock outcrop 
that support open forest stands and patches of 
continuous fuels. Impacts can be severe in 
units of Typic Cryumbrepts and Dystric Xe- 
rochrepts that support nearly closed forest 
stands with heavy continuous fuels, including 
a well developed duff layer. 


Sites that have a significant duff layer lose 
part of their organic material into the atmo- 
sphere as smoke, but a substantial portion of 
the organic carbon and associated nutrients 
remain on the site, and are translocated to the 
mineral soil, where they become available for 


Figure 10. Spalling of a granitic boulder 
caused by intense heating during a forest fire. 
(Photograph was taken outside of the survey 
area, but at a site similar to many in the area.) 


biological use. 


Some volatilized organic compounds are 
driven beneath the ground surface where they 
condense on cooler particle surfaces, render- 
ing them hydrophobic. This phenomenon 
often decreases top soil permeability, thereby 
increasing surface runoff and erosion. Water 
repellency is most notable in coarse textured, 
dry soils exposed to moderate or high inten- 
sity fire. (In some cases, high intensity fire 
near the ground can completely volatilize the 
hydrophobic components into the atmosphere, 
leaving the burned soil wettable.) After the 
fire, rain water readily soaks into the surface 
layer, but is strongly repelled when it encoun- 
ters the hydrophobic zone, usually at one- 
fourth to three inches depth. The upper soil 
layer may suffer severe sheet and rill erosion, 
but the depth of rills often is limited by the 
water repellent surface. 


In previously unburned soils that are wa- 
ter repellent at the surface, fire likely will 
drive the hydrophobic layer below ground, 
thus increasing the permeability of the sur- 
face, but decreasing the permeability just be- 
low the surface. Water passes through the 
hydrophobic zone via root channels and ani- 
mal and insect burrows. This water spreads 
out below ground, and some of it moves back 
upward by capillary action, wetting the topsoil 
within a few days (Figure 11). Over time, 
perhaps several years, the hydrophobic com- 
pounds rehydrate, allowing the overall water 
percolation rate gradually to increase. Al- 
though this process model appears to be 
common in the coarse textured soils of the 
survey area, models can vary considerably 
with soil characteristics and conditions. 


Fire effects also are limited by the soils' 
commonly cool temperatures, low thermal 
conductivity, and low heat capacity. Dry, 
coarse textured soils under localized heavy 
fuel can reach very high surface temperatures 
(>500° C), but significant heat rarely is 
transmitted more than one to two inches 
downward. These soils cool rapidly once the 
heat is removed. 


Apart from increased soil erosion and hy- 
drophobicity, the greatest readily measurable 
impact of fire would be to raise the soil pH 
(1.e., decrease the acidity), which could go up 
by three pH units on strongly acidic soils 
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Figure 11. One model of water flow 
through an open channel in a hydrophobic 
layer. Soil suffers sheet and rill erosion 
above the layer. 


supporting large fuel accumulations. A pH 
increase of this magnitude increases the avail- 
ability of nonmetallic plant nutrients, includ- 
ing calcium, magnesium, potassium, and ni- 
trogen, although considerable nitrogen can be 
lost in the smoke. (Half of the nitrogen can 
be lost at temperatures as low as 300° C.) 
Sodium availability also increases, and the el- 
ement may be taken up by plants and mi- 
croorganisms, although it is not considered 
universally essential for plants. 


The chemical changes lead to increased 
rates of organic mineralization and nitrification 
in the fire zone and surrounding areas affected 
by significant ash fall. This flush of nutri- 
ents, which often is called the “ash bed effect" 
can stimulate new plant growth after the fire. 
The most significant plants to recolonize a 
burned site are nitrogen fixers, including 
lupine and vetch, which replenish the plant- 
available nitrogen supply within a few years. 


Acidic conditions will return after the fire, 
with the rate of recovery being controlled by 
soil and environmental factors as well as by 
fire intensity and amount of fuel burned. 
Generally, the low buffering capacity of these 
soils would allow the pH to drop to within 
one unit of prefire levels within about two to 
four years after the fire, and to regular levels 
within a decade. In extreme cases of com- 
pletely burned heavy fuel on fine textured 
soils, evidence of the chemical changes could 
persist for several decades. 


The rate of full ecosystem recovery after 
fire is slow in most of the survey area, be- 
cause of the short growing season, limited 


summer moisture, and generally low soil fer- 
tility. Nonetheless, recovery into the first 
post-fire seral stage, leading to site stabiliza- 
tion, can occur by the end of the next growing 
season. Throughout most of the survey area, 
fire is not expected to affect the soils in a 
manner that would be highly detrimental to 
human values, except for a temporary aes- 
thetic effect. Artificial post-fire rehabilitation 
measures normally are not warranted, unless 
sites have been disturbed significantly by fire 
suppression activities. 


Acidic Deposition 


In this survey, acidic deposition refers to 
any airborne addition to the soil, including 
fog, rain, snow, and particulates, having a pH 
lower than that of normal atmospheric inputs 
(Binkley et al., 1989). This survey predicts 
the likely effect of acidic depositions on the 
soils, and identifies map units or locations 
thought to be suitable for potential monitoring 
sites. 


Deleterious effects of acidic precipitation 
include soil acidification, accelerated nutrient 
loss, and mobilization of soluble aluminum 
and other potentially toxic metals. These ef- 
fects are most pronounced in coarse textured, 
organic poor, weakly developed soils formed 
from granitic parent materials—characteristics 
common to the majority of High Sierra soils. 
Although this survey identifies soils that are 
most sensitive and least sensitive to potential 
effects of acidic precipitation, evaluations are 
confounded by vegetation type and abun- 
dance, dry deposition, and mineral weather- 
ing. Proper detection and interpretation re- 
quire intensive and extensive monitoring of 
atmospheric inputs and of soil solution chem- 
istry. The monitoring should be done 
throughout the year, when plants are actively 
growing and when they are dormant. 


The potential effect of acidic deposition on 
a soil depends on the soil's buffering capacity 
and its degree of base saturation. The 
buffering capacity is a measure of the soil’s 
ability to resist chemical change, most notably 
cation leaching and a change in pH. Gener- 
ally, soils having a high surface area to vol- 
ume ratio, such as clays and organic-rich 
soils, are strongly buffered; whereas, those 
having a low surface area to volume ratio, 
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such as sandy, organic-poor soils, are weakly 
buffered. The dominant soils of the High 
Sierra, which are coarse textured and humus- 
poor, are weakly buffered, meaning that they 
are susceptible to chemical change should they 
receive substantial acidic inputs. Notable ex- 
ceptions are soils of the meadows, which tend 
to be organic-rich, and Alfisols, which tend to 
be clay-rich. 


Base saturation indicates the relative pro- 
portion of calcium (Ca2+), magnesium 
(Mg2*), potassium (K*), and sodium (Nat) 
(i.e., common cations other than hydrogen 
(H+) and aluminum (AI3+)) on soil particle 
surfaces, collectively called the "exchange 
complex." Although base saturation does not 


' influence a soil's resistance to atmospheric in- 


puts, ecosystems whose soils have a high 
base saturation are expected to be more af- 
fected by acidic deposition than are ecosys- 
tems whose soils have low base saturation, 
because low-base systems naturally are more 
adapted to acidic conditions. 


Soil base saturations tend to increase from 
the western to the eastern side of the Sierra. 
This change may or may not be indicated by 
the soil's taxonomic name. For example, 
soils designated "dystric" or "umbric" have 
base saturations less than 60 or 50 percent, 
but other soils having low base status, such as 
some Typic Cryorthents, are not designated 
by name. 


Most west-side forest soils receiving light 
to moderate acidic depositions probably 
would remain biologically suitable for at least 
several generations, because their organisms 
are well adapted to acidic conditions. Con- 
cerns generated by possible heavy acidic de- 
positions generally are for indirect, long-term 
impacts. For example, aluminum toxicity 
might be increased and soil fertility decreased. 
Alternatively, acidic precipitation may speed 
weathering of rocks, which would increase 
nutrient release and clay formation. 


Mining 

As an extractive industry, mining neces- 
sarily devastates portions of the landscape. 
Once an ecosystem has been destroyed, its 
soil excavated, and off-site damages accrued, 


the cost of comprehensive, effective reclama- 
tion usually is extremely high. Although 


physical improvements may be feasible, cor- 
recting chemical and biological degradations 
often is technically difficult, if not impossible. 
Fortunately, most ecological damage from 
mining operations in the wildernesses is con- 
tained in the vicinity of the operations. At the 
few mines and test holes visited in this sur- 
vey, including Pick and Shovel, Hilton 
Creek, and several unnamed diggings, no 
evidence was noted of resource damage that 
reasonably can be mitigated. The sites are 
remote, and have dry, unproductive soils and 
short growing seasons. Although rehabilita- 
tion may be possible, its high costs and re- 
source requirements would preclude most ef- 
fective restoration activities. Nevertheless, 
some abandoned mining sites perhaps should 
be reclaimed, especially if off-site damage is 
continuing. These areas require specific site 
investigations to assess the problems and plan 
remediation measures. 


Research and Monitoring 


The High Sierra survey area offers nu- 
merous opportunities for studies and envi- 
ronmental monitoring of air, water, soil, 
vegetation, wildlife, and climate in 
ecosystems that are virtually undisturbed by 
human activities. Perhaps the greatest 
opportunity lies in the value of wilderness 
ecosystems as reference areas or standards 
against which impacts of land management 
outside of wilderness might be judged. The 
main restrictive criterion of all studies is that 
they be kept nondestructive, unobtrusive, and 
within the limitations and intent of the 
Wilderness Act. The following topics, 
conditions, and processes, which were noted 
during the course of this survey, merit more 
detailed investigation: 


¢ watershed characteristics and hydrology, 
including water budgets in high elevation 
expanses of fractured bedrock and deep, 
coarse textured soils between rock joints; 


¢ periglacial and nivational processes in 
alpine fell-fields and high elevation 
glaciated canyons, including those at Dana 
Plateau, Pioneer Basin, Humphrey Basin, 
and upper Bloody Canyon; 


¢ natural soil erosion, especially of coarse 
textured materials derived from granitic 
parent materials, soils containing volcanic 


debris, and soils of meadows and riparian 
Zones; 


soil water repellency, especially without 
clear evidence of fire history; 


wildfire effects and ecosystem response 
and recovery without artificial rehabilita- 
tion; 

soil temperature and moisture regimes as 
related to vegetation, elevation, topogra- 
phy, latitude, climate, and geographic lo- 
cation, and the elevation above which low 
soil temperature becomes more limiting 
than low soil moisture to ecosystem de- 
velopment; 


mineral weathering and soil formation, 
especially the relative lack of soil devel- 
opment in granitically derived materials 
under moderate to heavy vegetative cover 
and after thousands of years of exposure; 


the formation of a well developed Alfisol 
at moderately high elevation in volcanic 
rock on Junction Bluff; 


the formation of deep soils and the related 
forest on Stecker Flat and Shingle Mill 
Bench; 


the formation of Psamments on east-fac- 
ing mountain slopes above Owens Lake; 


the development and ecological signifi- 
cance of a slightly hard, apparently silica 
cemented layer that may be an incipient 
fragipan, but which allows root penetra- 
tion, in pumiceous materials southeast of 
Devil's Postpile; 


occurrence and significance of volcanic 
ash in high elevation basins, and the sub- 
sequent development of Andisols; 


soil base saturations and related chemical 
and mineralogical properties across the 
Sierran Crest, especially for future acidic 
precipitation interpretations; 


regeneration of red fir related to surface 
litter and mineral soil conditions; 


meadow soils, ecology, and erosion, with 
and without livestock grazing; 


fish habitat in natural watersheds, espe- 
cially as affected by soil and geologic 
conditions. 
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Soil Map Units 


Special Definitions and Criteria 


Vegetation Series 


The vegetation series designations con- 


form as closely as possible to those defined in 
"Calveg, A Classification of California Vege- 
tation" (Parker and Matyas, 1979). The series 
given in each description is that most typical 
of the map unit at the time of sampling. The 
series are based on existing vegetation, with 
the name being taken from the dominant over- 
story plants. The vegetation series found in 
the survey area are as follows: 


Ponderosa pine series: This series is 
found mainly as open stands of ponderosa 
pine (Pinus ponderosa) at low elevation, 
above chaparral and hardwoods and be- 
low the mixed conifer — fir series. Asso- 
ciated species include incense cedar 
(Calocedrus decurrens), sugar pine (P. 
lambertiana), and white fir (Abies con- 
color). 


Mixed conifer — pine series: The principal 
species include ponderosa pine and sugar 
pine, with associated white fir, incense 
cedar, and occasional hardwoods. Shrubs 
include manzanita (Arctostaphylos spp.) 
and ceanothus (Ceanothus spp.). 


Mixed conifer — fir series: This series 
may include white fir and sugar pine, 
with red fir (A. magnifica), lodgepole pine 
(P. contorta, var. murrayana), incense 
cedar, and ponderosa pine as occasional 
associates. Stand structure and local 
dominance may be highly variable. 


Jeffrey pine series: Although Jeffrey pine 
(P. jeffreyii) is dominant, the series may 
include occasional red fir or lodgepole 
pine, and single leaf pinon (P. mono- 
phylla) or big sage (Artemesia tridentata) 
east of the Sierran Crest. West of the 
Crest, the Jeffrey pine series normally is 
found at higher elevations and on colder 
soils than the ponderosa pine series, and 
east of the Crest it occurs between sage- 


brush at lower elevation and red fir at 
higher elevation. 


Red fir series: This series occurs above 
the mixed conifer — fir series and usually 
below the lodgepole pine series on the 
west side, and often above the Jeffrey 
pine series on the east side. Red fir stands 
commonly are pure and dense, but lodge- 
pole pine, incense cedar, and mountain 
hemlock (Tsuga mertensiana) are occa- 
sional associates. 


Western white pine series: This series, 
dominated by western white pine (P. 
monticola), occasionally can be found as- 
sociated with red fir, lodgepole pine, and 
mountain hemlock on dry, moderate to 
high elevation ridges. 


Lodgepole pine series: This high eleva- 
tion series occurs on cold soils, mostly at 
elevations above red fir. Lodgepole pine 
is a common invader of meadows, and re- 
produces well following fire. 


Mountain hemlock series: Mountain 
hemlocks are uncommon in the survey 
area, occurring mostly on cold, moist 
slopes. Associated species include lodge- 
pole pine, western white pine, red fir, and 
foxtail pine (P. balfouriana). 


Whitebark pine series: Whitebark pine (P. 
albicaulis) persists on high, wind-swept 
ridges, and often develops a krummholz 
form. Associates may include lodgepole 
pine and foxtail pine. 


Limber pine series: Limber pine (P. flex- 
ilis) persists on dry, high elevation, 
coarse, rocky sites where white bark pine 
is absent. 


Foxtail pine series: This high elevation 
series is found in the Cottonwood Lakes 
region, on the east side. Its main associ- 
ated plants are various shrubs. 


Single leaf pinon series: This series con- 
sists of open stands of pinon pine and as- 
sociated western juniper (Juniperus occi- 
dentalis) and shrubs, including mountain 
mahogany (Cercocarpus ledifolius), big 


sage, bitter brush (Persia tridentata), and 
rabbit brush (Chrysothamnus spp.). The 
series is virtually restricted to east of the 
Sierran Crest. 


¢ Alpine dwarf scrub series: This series is 
found in cushion plant dominated fell- 
fields that support squirrel tail (Sitanion 
hystrix), phlox (Phlox covillei), and sedge 
(Carex). It is typical at the highest eleva- 
tions in the survey area. 


¢ Perennial grass series: This series occurs 
in meadows, in openings in red fir and 
lodgepole pine forests, and on broad grass 
covered lower back slopes to toe slopes 
above Owens Valley. Common plant 
genera include Poa, Bromus, Elymus, 
Stipa, Lupinus, and Calyptridium. 


¢ Green leaf manzanita series: In the survey 
area, green leaf manzanita (Arctostaphylos 
patula) grows dominantly on the east side, 
in the Mono Basin drainage. Mixed 
conifer — fir, red fir, and Jeffrey pine may 
be associated. 


* Big sage series (part of sagebrush shrub): 
Big sage and bitter brush often grow to- 
gether, along with juniper, manzanita, 
rabbit brush, and various grasses on the 
east side. 


¢ Curl leaf mountain mahogany series (part 
of sagebrush shrub): This series is 
closely associated with single leaf pinon 
and juniper east of the Sierran Crest. 


¢ Desert shrub series: Dominant species 
include Mormon tea (Ephedra spp.), cre- 
osote bush (Larrea divaricata), various 
cacti (Opuntia spp. and Echinocactus 
spp.), and an occasional joshua tree 
(Yucca brevifolia). The series is restricted 
to the extreme southeastern portion of the 
survey area. 


Drainage Class 


Soil drainage class is a function of the de- 
gree, frequency, and duration of soil wetness, 
which in turn affects soil aeration. It is in- 
ferred from soil morphology, most notably 
color, and landscape position. Seven 
drainage classes are recognized: 


¢ Very poorly drained: The water table re- 
mains at or near the surface most of the 


year, and soil is mottled or gleyed. 
Slopes usually are nearly level or de- 
pressed. Surface horizons may be peaty 
or mucky. 


¢ Poorly drained: The soil remains wet 
much of the time, with the water table sea- 
sonally near the surface for prolonged pe- 
riods. Soils are mottled to near the sur- 
face, and commonly gleyed at depth. 
Peaty or mucky surface horizons usually 
are not present. 


* Somewhat poorly drained: Soil is wet for 
significant periods, but not year around. 
A slowly permeable layer or high water 
table usually is present. Soil A horizons 
usually are thick and dark, and mottles are 
found at depth. 


* Moderately well drained: Soil is wet fora 
small, but significant part of the year, 
usually because of a slowly permeable 
layer, a high or seasonally high water 
table below five feet, surface runoff from 
upslope, or some combination of these 
conditions. Surface horizons tend to be 
thick and dark and faint mottling occurs at 
depth. 


* Well drained: Water drains from the soil 
readily, but not rapidly. Soils are well 
aerated and not mottled. Textures nor- 
mally are intermediate to coarse, but may 
be fine in dry climates. 


e Somewhat excessively drained: Water 
drains from the soil rapidly. Soils are not 
mottled, usually have little horizon differ- 
entiation, coarse textures, and may be 
shallow. 


¢ Excessively drained: Water drains very 
rapidly. Soils are very porous, coarse 
textured, and often are shallow and on 
steep slopes. Colors are similar to well 
drained soils. 


Water Repellency 


Soil water repellency, or hydrophobicity, 
is determined by the water drop penetration 
test, which is accomplished by noting the 
wetting angle within a water drop placed on 
the soil (Figure 12) and by the time required 
for the drop to be absorbed by the soil 
(DeBano, 1981). The wetting angle and 
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penetration time increase with increasing hy- 
drophobicity. A soil is considered water re- 
pellent if the penetration time exceeds five 
seconds; it is extremely water repellent if the 
penetration time exceeds five minutes or the 
initial wetting angle is greater than 90 degrees. 
(Theoretically, if the angle exceeds 90 de- 
grees, water will evaporate before it can be 
absorbed by the soil.) Intermediate repellency 
ratings used in this survey are slight and mod- 
erate. 


Water drop 
A B / 


Figure 12. Wetting angle (A) greater than 
90 degrees and (B) less than 90 degrees. 


Hydraulic Conductivity 


Hydraulic conductivity is the rate 
(distance/time) of water flow through the soil. 
It may be evaluated in either the unsaturated 
state or saturated state, with the saturated state 
being more commonly used because of rela- 
tive ease in measurements and calculations. 
(Saturated hydraulic conductivity is equivalent 
to permeability.) Either way, hydraulic con- 
ductivity can be highly variable, even for a 
single soil, because it changes with physical, 
chemical, and biological processes, as well as 
with temperature and chemistry of the water. 


Although classes of unsaturated hydraulic 
conductivity have not been defined for soil 
survey, classes of saturated hydraulic con- 
ductivity have been defined in various ways. 
This survey follows the definitions and crite- 
ria for saturated hydraulic conductivity given 
in the Soil Survey Manual (Soil Survey Divi- 
sion Staff, 1993), but it also evaluates unsatu- 
rated hydraulic conductivity in a general sense 
when useful for interpretations, as in the case 
of rain or snow melt on hydrophobic soils. 


The saturated hydraulic conductivity 
classes in metric and English units are listed 
below. These units are more comprehensible 
if one considers that soil having a very high 
rating could transmit more than 28 feet of 
water per day; whereas, soil having a very 
low rating could transmit only 0.03 inches 


(about the thickness of a penny) of water per 
day. 


Rate 
Class jum/sec in/hr 
Veryhigh >100 >14 
High 100-10 14-1.4 
Moderately 
high 10-1 1.4-0.14 
Moderately 
low 1-0.1 0.14-0.01 
Low 0.1-0.01 0.014-0.0014 
Very low <0.01 <0.0014 


Overland Flow 


Overland flow indicates the rate at which 
water moves across the soil surface; it is the 
difference between the amount of water that a 
site receives from either precipitation or run- 
on from an adjacent area and the amount that 
infiltrates the soil in a given time. It varies 
with most soil properties, including hy- 
drophobicity and soil water content. It is pre- 
sented here to augment hydraulic conductivity 
ratings, especially for dry, hydrophobic soils. 
It is distinguished from runoff, in that the 
water often flows only short distances across 
the ground surface, without reaching the 
stream channel. Ratings for overland flow are 
as follows: 


Ponded: Free water stands on the ground 
surface for significant periods. Ponding 
occurs only on level to nearly level de- 
pressional surfaces. 


Very slow: Incoming water may stand on 
the ground surface for significant periods, 
and slowly flow down slope, or it may be 
immediately absorbed by the soil. Soils 
are level or nearly level, or they are suffi- 
ciently open to allow free entry of water, 
leaving very little to-move across the 
ground surface. 


Slow: Incoming water may stand on the 
ground surface for moderate periods while 
slowly flowing down slope, or it may be 
rapidly absorbed by the soil. Soils are 
nearly level or gently sloping, or, if they 
are steeper, they absorb water very 
rapidly. 


Medium: Incoming water may stand on 
the ground surface for only short periods. 
Part of it flows off, while the remainder 


enters the soil. Soils are gently sloping to 
moderately sloping, or, if they are steeper, 
they absorb water rapidly. 


Rapid: Incoming water flows away fast 
enough that the concentration period is 
brief, and free water does not stand on the 
surface. Only a portion of the water en- 
ters the soil. Soils are strongly sloping to 
moderately steep, and may have moderate 
to slow infiltration. 


Very rapid: Incoming water flows away 
so fast that the concentration period is 
very brief, and free water does not stand 
on the surface. Soil are steep to extremely 
steep, and may have slow infiltration. 


Plant-Available Water Capacity 


Plant-available water capacity, or simply 
available water capacity (AWC), is the maxi- 
mum relative amount of water a soil can hold 
against gravity and be extracted by plants. It 
is considered to be the percent water held 
between field capacity and permanent wilting 
point. These terms were defined originally 
for common agricultural soils and crops; 
therefore, in other applications, AWC can be 
used only as a comparative index, rather than 
a literal interpretation. 


In this survey, plant-available water ca- 
pacity is given as a percent by volume, which 
is the same as depth of plant-available water 
held per depth of soil. One percent water by 
volume equals 0.01 inches of water per 1 inch 
of soil. Ratings are as follows: 


Percent Inches/Inch 
Verylow Oto4 0 to 0.04 
Low 4to8 0.04 to 0.08 
Moderate 8 to 12 0.08 to 0.12 
High 12 to 16 0.12 to 0.16 
Very high > 16 > 0.16 


Erosion Hazard Rating 


Soil erosion hazard ratings (EHR) follow 
the criteria and guidelines in the Soil and Wa- 
ter Conservation Handbook, Chapter 50—Soil 
Erosion Hazard Rating, which is contained in 
Forest Service Handbook R-—-5, 1990, 
Amendment 2. The ratings assign a relative 
risk of maximum accelerated erosion based on 
the long-term average occurrence of two-year 


interval, six-hour intensity storms. They ap- 
ply only to sheet and rill erosion accelerated 
by human or animal activities, or by fire. 
Moreover, they are based on the assumption 
of less than 10 percent soil organic cover, 
which is the most severe condition, giving the 
maximum soil erosion hazard rating. The 
ratings are intended for general, broad scale 
applications, and should be recalculated using 
actual cover factors for site-specific work. 
The four ratings are defined as follows: 


¢ Low EHR: Accelerated erosion is not 
likely to occur, except during above aver- 
age storm intensities or in areas where the 
rating approaches moderate. If accelerated 
erosion does occur, adverse effects are 
expected to be minimal. 


¢ Moderate EHR: Accelerated erosion is 
likely in most years. Adverse effects on 
soil productivity and water quality may 
occur during above average storm intensi- 
ties and in areas where the rating ap- 
proaches high. 


* High EHR: Accelerated erosion will oc- 
cur in most years. Adverse effects on soil 
productivity and water quality are likely, 
especially during above average storms. 


¢ Very high EHR: Accelerated erosion will 
occur in most years. Adverse effects on 
soil productivity and water quality are 
very likely, even during below average 
storms. 


Landscape Stability Hazard 


This interpretation assesses the soil's po- 
tential for land sliding, based on slope steep- 
ness; bedrock type, orientation, and condition; 
drainage pattern; soil strength (cohesive and 
interlocking, as judged in the field); and oc- 
currence of existing land failures. Rating 
classes are ranked relative to each other as 
follows: very high, high, moderately high, 
moderately low, low. 


Recreational Use 


Criteria and ratings for recreational use 
interpretations are adapted from the National 
Soil Survey Handbook (Soil Survey Staff, 
1993), with modifications to reflect wilder- 
ness use and values. Suitability of the soils or 
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rock outcrop areas for camp sites and trails is 
rated as follows: 


¢ Well suited: Sites generally are favorable 
for the use, with no significant limitations 
that can be identified at the intensity of this 
survey. Good performance, ecosystem 
resilience, and low maintenance are ex- 
pected. 


¢ Suitable: Sites are moderately favorable 
for the use. One or more soil or site limi- 
tations exist. Careful planning and pru- 
dent maintenance are required to ensure 
safety and preservation of wilderness val- 
ues. 


* Poorly suited: One or more soil or site 
limitations make the area unfavorable for 
the use. Overcoming limitations requires 
special design, extra maintenance, costly 
alteration, or serious compromises of 
wilderness integrity. 


¢ Unsuitable: Resource attributes required 
for the use do not exist, expected out- 
comes are unacceptable, or extreme mea- 
sures are needed to overcome the limita- 
tions. 


Livestock Grazing 


Grazing potential and limitations are eval- 
uated for untended cattle and tended pack 
stock according to the following ratings: 


¢ Well suited: Forage production potential 
is adequate, and erosion hazard rating is 
low or moderate. No significant limita- 
tions can be identified at the intensity of 
this survey. For cattle, allotments are ac- 
tive. Good performance, ecosystem re- 
silience, and low maintenance are ex- 
pected. 


¢ Suitable: Sites are moderately favorable 
for grazing. One or more soil or site limi- 
tations exist, such as limited forage pro- 
duction potential, high or very high ero- 
sion hazard rating, or poor trafficability. 
Sites usually are more suitable for tended 
pack stock than for untended cattle. 


* Poorly suited: One or more soil or site 
limitations make the area unfavorable for 
grazing. Limitations include inadequate 
forage, or high or very high erosion haz- 
ard rating combined with poor trafficabil- 


ity. Sites may be suitable for limited use 
by tended pack stock but not by cattle. 
Potential for resource damage is high. 


¢ Unsuitable: Forage is inadequate, cattle 
allotments are vacant, or erosion hazard 
rating is very high and trafficability is 
poor. 


‘Wildlife Habitat 


Criteria and ratings for wildlife habitat in- 
terpretations are adapted from the National 
Soil Survey Handbook (Soil Survey Staff, 
1993), with consideration for management 
constraints in wilderness. Habitat elements 
considered include availability of forage and 
cover, and suitability of soil for burrowing 
mammals and reptiles. Ratings are as fol- 
lows: 


* Good: Habitat elements generally are fa- 
vorable and adequate for the wildlife 
specified, with no significant limitations 
that can be identified at the intensity of this 
survey. 


¢ Fair: Habitat elements are moderately fa- 
vorable for the wildlife specified. One or 
more soil or site limitations exist. 


* Poor: Habitat elements are seriously de- 
ficient in quality or extent, or are missing. 


Watershed Rating 


Criteria for watershed ratings of each map 
unit are based on watershed elements consist- 
ing of landscape features, soil and parent ma- 
terial properties, and bedrock characteristics. 
These elements fall into three broad cate- 
gories: (i) those that pertain to receiving or 
capturing snow or water from the atmosphere 
or from units higher in the survey area; (ii) 
those that influence the transmission of water 
by overland flow or subsurface flow; or (iii) 
those that control storage of surface water or 
ground water (Table 2). 


Overall watershed rating of each map unit 
is given as high, moderately high, moderate, 
moderately low, or low based on composite 
field evaluations and judgments made from in- 
formation available from other sources. 


TABLE 2. Elements used for map unit watershed ratings. 


Receiving Elements Transmission Ele- 


ments 
Precipitation Slope steepness 
Size of map unit Depth to bedrock 
Elevation Soil permeability 
Slope steepness Vegetation 
Proximity tohigher Rock outcrop 
elevation trans- Bedrock weathering 
mitting units Bedrock fracturing 
Bedrock permeability 


Snow retention 
Evaporation rate 
Slope steepness 
Vegetation 


Storage Elements 
Surface Storage 


Subsurface Storage 


Rock outcrop 
Water-holding ability of 
soil and substratum 

Depth to bedrock 
Bedrock weathering 
Bedrock fracturing 
Bedrock porosity 
Bedrock slope 


Bedrock slope 


Fire Effects 


Fire effects are rated according to a fire's 
anticipated intensity and impacts on soil, in- 
cluding potential for ecosystem recovery. In- 
tensity ratings are as follows: 


¢ Low: Aerial fuels may be scorched, but 
trees are not killed. Ground fuel may be 
partially consumed, including loss of the 
uppermost portion of O horizons. Mineral 
soil is little affected, except for creation or 
aggravation of a hydrophobic layer within 
1/4 inch of the surface. 


¢ Moderate: Tree crowns are burned, and 
up to 50 percent of the trees may be dead, 
but foliage, that can provide post-fire 
ground cover, remains on the trees. Most 
woody root crowns and perennial herba- 
ceous roots are alive. Ground fuels, in- 
cluding O horizons, may be completely 
consumed in places, but not in the major- 
ity of the area. Patches of white ash may 
be present immediately after the fire, but 
mineral soil color is unchanged, except for 
some blackening of the surface. Soil 
structure may be altered by loss of 
cementing humus to a depth of about 1/4 
inch. A pH increase of 1 to 2 units may 
be noted in the surface horizon. A 
hydrophobic layer may be created or 
aggravated within about the upper two 
inches of soil. 


e High: Tree crowns are burned, and more 
than 50 percent of the trees are dead. Lit- 


tle foliage remains. Many woody root 
crowns and perennial herbaceous roots are 
dead. Vegetative ground cover is com- 
pletely consumed. White ash is common 
and several inches deep. In places of 
highest intensity, mineral soil color may 
have been altered to a yellowish red. Soil 
structure is altered, usually to a massive 
condition, to a depth of about 2 inches. A 
pH increase of 2 to 3 units is common. A 
strong hydrophobic layer may be created 
within about the upper three inches of 
soil, or it may be lacking because of loss 
of organic compounds. 


Criteria for predicting fire impacts are 
based on prefire fuel and soil conditions, and 
predicted post-fire soil conditions. Criteria 
include the amount and distribution (i.e., con- 
tinuity) of aerial and ground fuels; slope 
steepness and, in some cases, uninterrupted 
slope length; amount of rock outcrop; eleva- 
tion and summer temperature; erosion hazard 
rating; presence of O horizons and substrate 
for microorganisms; soil texture; plant-avail- 
able water capacity; soil thermal conductivity 
and permeability; soil buffering capacity; and 
presence of a hydrophobic layer. Impact rat- 
ings are as follows: 


¢ Slight: O horizons, if present, are left 
largely intact, although loose litter may be 
destroyed. Plant roots are unburned, and 
erosion hazard by piping is negligible. 
Actual soil erosion hazard rating increases 
no more than one rank. The soil will re- 
cover all of its natural surface stability 
within 1 year after the fire. Increases in 
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water repellency generally are limited to 
the upper 1/2 inch of mineral soil. Soil 
structure is unchanged. Soil reaction 
(i.e., pH) increases less than 1 pH unit in 
the upper 1 inch of mineral soil. Except 
for localized minor carbon and nitrogen 
losses, nutrient loss is negligible, al- 
though organic matter decomposition rates 
may be increased. 


Moderate: O horizons, if present, are par- 
tially destroyed, or completely destroyed 
in small, discontinuous patches. Plant 
roots, including those of dead tree 
stumps, are partially burned, creating a 
moderate hazard for soil erosion by pip- 
ing. Actual soil erosion hazard rating in- 
creases by no more than two ranks, and 
the soil suffers significant erosion, but no 
more than 25 yd3/acre. (This loss is 
about 0.2 inches/acre, or approximately 
30 tons/acre for soil having a bulk density 


of 85 Ib/ft3.) The soil will recover 2/3 of 
its natural surface stability within 1 year 
after the fire. Increases in water repel- 
lency generally are limited to the upper 1 
inch of mineral soil. Soil structure may be 
altered in the upper 1/2 inch of mineral 
soil. Soil reaction (i.e., pH) increases 
less than 2 pH units in the upper 1 inch of 
mineral soil, and returns to normal within 
5 years. Ecosystems may suffer moderate 
carbon and nitrogen losses, but loss of 
other nutrients is negligible. Organic 
matter decomposition rates and nitrifica- 
tion rates may be increased significantly. 


Severe: O horizons, if present, are com- 
pletely destroyed over a significant area. 
Plant roots, including those of dead tree 
stumps, are burned, creating a high hazard 
for soil erosion by piping. Actual soil 
erosion hazard rating may increase by 
more than two ranks, and the soil suffers 
significant erosion, including dry ravel on 
steep to extremely steep slopes. The soil 
recovers less than 2/3 of its natural surface 
stability within 1 year after the fire. In- 
creases in water repellency may extend 
more than 1 inch into mineral soil. Soil 
structure may be altered deeper than 1/2 
inch into mineral soil. Soil reaction (i.e., 
pH) increases by more than 2 pH units, 
and may require more than 5 years to re- 


turn to normal. Ecosystems suffer high 
carbon and nitrogen losses, as well as 
possible losses of other nutrients. 


Acidic Precipitation 


Criteria for judging whether or not a map 
unit is susceptible to the effects of acidic pre- 
cipitation include the soils’ buffering capacity 
and the unit's average annual precipitation. 
Depth to bedrock is considered in shallow 
soils, but not in deeper soils because relative 
impact is assumed to be greatest in deeper 
soils. Slope steepness is considered on very 
steep and extremely steep landscapes. Units 
that appear particularly well suited for re- 
search and monitoring of the effects of atmo- 
spheric deposition are identified. 


Map Unit Components 


Individual areas outlined on the soil maps 
are delineations of the various map units. A 
map unit, which may have single or multiple 
components, is a named and defined set of 
similar or geographically related soils and 
miscellaneous areas (e.g., rock outcrop). The 
map units are listed, with the acreage and pro- 
portional extent of each, in the Map Unit 
Legend (Table 3). The map unit name identi- 
fies the dominant components in the unit, but 
it does not identify minor components, called 
inclusions. All components are addressed in 
the map unit descriptions. 


Soils in the map units are identified as 
phases of taxonomic subgroups, such as 
Typic Cryorthents, tephritic surface, or Dys- 
tric Xerochrepts, 15 to 45 percent slopes. 
The map units are referenced by a three digit 
map unit symbol, and are presented alphabeti- 
cally according to their taxonomic classifica- 
tion, beginning with soil order and progress- 
ing through suborder, great group, subgroup, 
and phase. 


Each map unit description begins with the 
general meaning of each formative element in 
the subgroup names. A brief explanation of 
the soil taxonomic system was given in the 
Introduction under the heading "Naming the 
Soils," and additional definitions are given in 
the Glossary. Precise taxonomic criteria and 
definitions are given in Keys to Soil Taxon- 
omy (Soil Survey Staff, 1992). Soils in the 


map units are not identified to the more spe- 
cific family or series categories because of in- 
sufficient field data to support that level of 
precision. Nonetheless, individual soil pe- 
dons, which are fully described under "Soil 
Descriptions: The Taxonomic Units," are 
classified to the taxonomic family level. 
Moreover, the range of some observed prop- 
erties may extend beyond the limits defined 
for a taxonomic class because of the character- 
istic variability of natural phenomena. Fi- 
nally, the representative soil pedon that is de- 
scribed briefly within a map unit description 
may be taken from a different map unit having 
similar soil. 


The arrangement of map unit delineations 
reveals a pattern of soils and rock outcrops in 
the survey area. Although the delineations are 
reliable for the intended mapping precision, 
other arrangements of the natural patterns are 
possible, because they unavoidably are as 
much a function of the surveyor's judgment 
as they are of natural groupings. For exam- 
ple, when two or more soils are closely re- 
lated, either spatially or morphologically, the 
surveyor must decide whether or not to com- 


bine them into one or more map units; and if 
they are combined, he must decide the best 
aggregation. Obviously, many choices are 
available for each situation. 


The broad scope of this survey (order-4) 
usually does not allow individual soil sub- 
groups to be shown as separate units; there- 
fore, the map units normally consist of asso- 
ciations or complexes of different soils or 
soils and rock outcrops. Associations and 
complexes consist of two or more significant, 
but dissimilar, components occurring in a 
regularly repeating pattern. They differ in that 
associations can be separated and mapped at a 
scale of about 1:24,000, but complexes can- 
not because of the small size of the resulting 
units. (Soils in this survey were mapped at 
the scale of 1:63,360.) 


The maps and map unit descriptions can 
be used for wilderness management planning 
and to determine the potential and suitability 
of a unit for various wilderness uses. They 
can not be used for detailed management 
planning or site specific interpretations with- 
out further field verification. 
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TABLE 3. Legend, acreage, and proportional extent of the map units. 


Map Unit Symbol and Name 


101—Mollic Cryoboralfs — Typic Cryumbrepts association, 0 to 30 percent 
slopes. 

102—Xeric Vitricryands, 0 to 30 percent slopes. 

103—Xeric Vitricryands, 25 to 55 percent slopes. 

104—Xeric Vitricryands — Typic Cryorthents, tephritic complex, 0 to 45 
percent slopes. 

105—Typic Cryorthents, 0 to 35 percent slopes. 

106—Typic Cryorthents, 15 to 50 percent slopes. 

107—Typic Cryorthents, 50 to 85 percent slopes. 

108—Typic Cryorthents — Dystric Cryochrepts complex, 15 to 60 percent 
slopes. 

109—Typic Cryorthents — Dystric Cryochrepts — Rock outcrop complex, 0 
to 30 percent slopes. 

110—Typic Cryorthents — Dystric Cryochrepts — Rock outcrop association, 
15 to 45 percent slopes. 

111—Typic Cryorthents — Typic Cryochrepts — Rock outcrop complex, 0 to 
45 percent slopes. 

112—Typic Cryorthents — Entic Cryumbrepts complex, 0 to 45 percent. 
slopes. 

113—Typic Cryorthents — Typic Cryumbrepts — Rock outcrop complex, 0 to 
45 percent slopes. 

114—Typic Cryorthents — Rock outcrop complex, 0 to 45 percent slopes. 

115—Typic Cryorthents — Rock outcrop complex, 40 to 85 percent slopes. 

116—Typic Cryorthents — Rock outcrop — Lithic Cryorthents complex, 0 to 
30 percent slopes. 

117—Typic Cryorthents — Rock outcrop — Lithic Cryorthents complex, 
tephritic, 0 to 30 percent slopes. 

118—Typic Cryorthents — Rock outcrop — Lithic Cryorthents complex, 
tephritic, 30 to 65 percent slopes. 

119—Typic Cryorthents — Xeric Vitricryands — Rock outcrop complex, 
volcanic, 0 to 45 percent slopes. 

120—Typic Torriorthents, 5 to 25 percent slopes. 

121—Typic Torriorthents — Xeric Torriorthents association, 45 to 75 percent 
slopes. 

122—Xeric Torriorthents — Typic Torriorthents — Rock outcrop association, 
40 to 85 percent slopes. 

123—Dystric Xerorthents — Dystric Xerochrepts complex, 15 to 50 percent 
slopes. 

124—Dystric Xerothents — Dystric Xerochrepts - Rock outcrop complex, 40 
to 85 percent slopes. 

125—Dystric Xerothents — Typic Xerumbrepts — Rock outcrop complex, 15 
to 45 percent slopes. 

126—Dystric Xerorthents — Rock outcrop — Typic Xerumbrepts complex, 0 
to 30 percent slopes. 

127—Typic Xerorthents — Entic Haploxerolls complex, 15 to 50 percent 
slopes. 

128—Typic Xerorthents — Entic Haploxerolls - Typic Xerochrepts complex, 
35 to 75 percent slopes. 


Acres 
2,357 
7,022 
1,805 
9,164 
7,183 

10,338 
3,379 

17,092 

16,159 
8,576 

16,738 

14,153 

12,093 

39,962 
50,388 

12,614 

16,989 
5,197 
5,289 


1,217 
1,593 


4,644 
4,156 
4,441 
6,710 
2,411 
6,099 
9,013 


Percent 
0.28 
0.84 
0.21 
1.09 
0.86 
1.23 
0.40 
2.04 
1.93 
1.02 
2.00 
1.69 
1.44 
4.78 
6.03 
1.51 
2.03 
0.62 
0.63 


0.14 
0.19 


0.55 
0.49 
0.53 
0.80 
0.28 
0.73 
1.07 


129—Typic Xerorthents — Rock outcrop complex, 15 to 50 percent slopes. 917 
130—Typic Xerorthents — Rock outcrop complex, 40 to 85 percent slopes. 19,001 
131—Typic Torripsamments, 25 to 55 percent slopes. 1,404 


132—Typic Torripsamments — Typic Torriorthents - Rock outcrop complex, 2,056 
25 to 55 percent slopes. 


133—Dystric Cryochrepts — Typic Cryorthents association, 0 to 30 percent 9,275 


slopes. 
134—Dystric Cryochrepts — Entic Cryumbrepts — Typic Cryorthents 9,336 
complex, 0 to 45 percent slopes. 
135—Typic Xerochrepts, 15 to 45 percent slopes. 760 
136—Entic Cryumbrepts — Mollic Cryoboralfs association, 0 to 25 percent 1,369 
slopes. 
137—Typic Cryumbrepts, 0 to 30 percent slopes. 1,317 
138—Typic Cryumbrepts — Xeric Vitricryands — Rock outcrop complex, 7,317 


volcanic, 0 to 45 percent slopes. 


139—Typic Cryumbrepts — Typic Cryorthents — Rock outcrop complex, 0 to 10,470 
30 percent slopes. 


140—Typic Cryumbrepts — Dystric Cryochrepts — Typic Cryorthents 18,626 
complex, 0 to 30 percent slopes. 
141—Typic Cryumbrepts — Dystric Cryochrepts — Typic Cryorthents 6,267 


complex, 15 to 45 percent slopes. 

142—Entic Xerumbrepts — Dystric Xerorthents — Rock outcrop association, 14,202 
40 to 85 percent slopes. 

143—Typic Xerumbrepts — Entic Xerumbrepts — Dystric Xerorthents 3,679 
complex, 5 to 30 percent slopes. 

144—Entic Haploxerolls — Typic Cryoborolls association, 15 to 45 percent 2,584 


slopes. 
145—Entic Haploxerolls — Typic Cryoborolls — Rock outcrop association, 6,032 
50 to 85 percent slopes. 
146—Rock outcrop and Rubble land. 148,694 
147—Rock outcrop ~— Typic Cryorthents complex, 0 to 45 percent slopes. 83,799 


148—Rock outcrop — Typic Cryorthents complex, 40 to 85 percent slopes. 137,555 
149—Rock outcrop — Typic Cryorthents — Lithic Cryorthents complex, 0 to 15,642 
30 percent slopes. 


150—Rock outcrop — Typic Cryorthents complex, volcanic, 10 to 45 percent 10,064 


slopes. 

151—Rock outcrop — Typic Cryorthents — Lithic Cryorthents association, § 6,027 
volcanic, 0 to 30 percent slopes. 

152—Rock outcrop — Typic Cryorthents — Typic Cryoborolls complex, 3,797 


volcanic, 25 to 50 percent slopes. 
153—Rock outcrop — Dystric Xerorthents complex, 30 to 75 percent slopes. 10,327 
154—Rock outcrop — Dystric Xerorthents —- Dystric Xerochrepts complex, - 7,048 
15 to 50 percent slopes. 
'-155—Rock outcrop — Typic Torriorthents complex, 25 to 55 percent slopes. 806 
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Map Unit Descriptions 


101—Mollic Cryoboralfs —- 
Typic Cryumbrepts association, 
0 to 30 percent slopes. 


The soils' taxonomic names reflect the 
following characteristics: 


Mollic: dark colored surface horizon; 

Typic: soils are characteristic of the great 
groups to which they belong (e.g., 
not unusually moist, shallow, or 
clayey); 

Cry(o): very cold, with little warming in 
summer; 

bor: cold; 

umbr: dark colored, organic-rich surface 


horizon having low base saturation; 


alf: Alfisol, a soil order; well developed 
soil having a clay-enriched B hori- 
Zon; 


ept: Inceptisol, a soil order; significantly 
less developed than Alfisols. 


This map unit is limited to the Junction 
Bluffs area, east of the Middle Fork San 
Joaquin River in the western portion of the 
survey area. It is found on broad, nearly level 
to moderately steep, unglaciated ridges and 
mountain sides and alluvial bottoms at eleva- 
tions between 6,200 and 8,300 feet. The 
soils formed in residuum, colluvium, and al- 
luvium weathered from andesite and granodi- 
orite. 


Mean annual precipitation ranges from 15 
to 30 inches, most of which falls as snow. 
Vegetation series include mixed conifer and 
red fir. 


_ The map unit, which comprises 0.28 per- 
cent of the survey area, is approximately 45 
percent Mollic Cryoboralfs, 45 percent Typic 
Cryumbrepts, and 10 percent inclusions. 
Mollic Cryoboralfs developed from andesitic 
lava flows on gently sloping to moderately 
steep slopes; whereas, Typic Cryumbrepts 
developed from dominantly granitic parent 
materials on nearly level to moderately steep 


slopes. The unit contains small scattered in- 
clusions of Typic Cryumbrepts, volcanic 
formed from andesite; and Typic Cryoboralfs, 
Entic Cryumbrepts, and Dystric Cryochrepts 
on the granitic parent materials. 


Mollic Cryoboralfs are moderately coarse 
to moderately fine textured, very cold, mod- 


erately deep to very deep, well drained soils 


formed in andesitic residuum. They have a 
superficial layer of slightly decomposed or- 
ganic material less than three inches thick. In 
a representative soil, the surface mineral layer 
is 8 inches of brown to dark brown, stony 
sandy loam or very stony sandy loam having 
weak granular or subangular blocky structure. 
It is very strongly acid and water repellent. 
The subsoil, which is 31 inches thick, is 
brown, very cobbly loam or very cobbly 
sandy clay loam with evidence of clay accu- 
mulation from above. It has subangular 
blocky structure or is massive. It is strongly 
acid, and slightly water repellent. This mate- 
rial is underlain by saprolite (chemically 
weathered bedrock). This is one of the few 
places in the survey area where saprolite is 
found. In addition, these soils are among the 
best developed in the survey area, and are rare 
in the High Sierra, a point which would make 
them particularly interesting for scientific 
study. 


The Typic Cryumbrepts are coarse to 
moderately coarse textured, very cold, deep to 
very deep, and well drained to somewhat ex- 
cessively drained. They formed in colluvium 
derived from biotite and hornblende diorite 
and granodiorite. The soils normally have a 
superficial layer of slightly decomposed or- 
ganic material less than two inches thick. Ina 
representative soil, the surface mineral layer is 
10 inches of yellowish brown sandy loam 
having weak granular structure. It is strongly 
acid and slightly water repellent. The subsoil, 


‘which is about 20 inches thick, is yellowish 


brown to dark yellowish brown sandy loam 
or gravelly sandy loam, having moderate 
granular structure. It is strongly acid, and is 
not water repellent (some comparable soils are 
slightly water repellent in the subsoil). The 
underlying material, which extends to at least 


41 inches depth, is dark brown very gravelly 
coarse sandy loam having moderate granular 
structure, and strongly acid reaction. 


Hydraulic conductivity is decreased 
significantly by chemically induced 
hydrophobicity. It is moderately low if the 
soils have been dry prior to rainfall; and may 
increase once the soils become wetted to 
moderate on Mollic Cryoboralfs and 
moderately high on Typic Cryumbrepts. 
Overland flow, which varies with 
hydrophobicity, is medium on gently sloping 
sites and rapid on moderately steep sites. 
Plant-available water capacity is moderate to 
high in Mollic Cryoboralfs and low to 
moderate in Typic Cryumbrepts. Effective 
rooting depth is greater than 36 inches in the 
unit. 


Maximum erosion hazard rating is mod- 
erate on nearly level to strongly sloping sites, 
and high on moderately steep sites. Approx- 
imately half of the unit is rated moderate, and 
half is rated high. Mollic Cryoboralfs resist 
erosion more than most other soils in the sur- 
vey area because of their higher clay content 
and greater cohesive strength. Typic Cryum- 
brepts are more susceptible to erosion, espe- 
cially if they have developed from granitic 
rock, because of their lower cohesive 
strength. Surface rock fragments cover 10 to 
20 percent of the Mollic Cryoboralfs and 20 to 
30 percent of the Typic Cryumbrepts. These 
fragments help protect bare surfaces from 
raindrop impact, but they also decrease the 
amount of surface available for water intake. 
Landscape stability hazard is low in this unit. 


These soils are well suited for trails 
throughout most of the unit, and for campsites 
on nearly level to gently sloping ground. 
Soils developed from volcanic parent materi- 
als are susceptible to dust formation. Other 
limitations such as overland flow on bare soil 
are easily overcome by normal planning and 
prudent maintenance. 


Meadows and other grassy areas in this 
unit are suitable for commercial livestock 
grazing. They fall in the Bohna Ranch graz- 
ing allotment, which normally is available to 
cattle from July through September. Mead- 
ows are recovering from past abuse, and to- 
day are in fair to good condition. 


Habitat is good for deer, bear, fur bearers, 
and burrowing animals. The soils support 
good cover and browse for summer use, and 
soil depth provides adequate thermal protec- 
tion for burrowing animals. 


Watershed rating is moderately high for 
the survey area. The soils have significant 
depth to bedrock and better water retention 
than most other parts of the survey area. 
Snow retention is moderately high, and hy- 
drograph response is moderately rapid. 


Fire impacts are expected to be moderate 
because of adequate fuel production, although 
concentrations of ground and canopy fuels are 
variable. The pH normally will return to 
nearly prefire levels within three to five years, 
although this time period may be doubled un- 
der intense fire on Mollic Cryoboralfs. Fire in 
this unit can lead to significant increases in 
soil erosion and possible sediment produc- 
tion. Post-fire recovery rate is expected to be 
among the most rapid in the survey area. 


These soils are susceptible to potential ef- 
fects from acidic precipitation, because of 
their low buffering capacity. They are well 
suited for monitoring the environmental ef- 
fects of atmospheric pollutants, because of 
their accessibility and diversity of soils and 
ecosystems. 


102—Xeric Vitricryands, 0 to 
30 percent slopes. 


The soil's taxonomic name reflects the 
following characteristics: 


Xeric: dry in summer, moist in winter; 

Vitri: | contains weakly weathered volcanic 
glass that holds less than 15 percent 
water at permanent wilting point; 

cry: very cold, with little warming in 
summer; 

and: Andisol, an order of soils that have 


andic properties and that usually 
form from volcanic ejecta. 


This map unit is found east of the Sierran 
crest near Devils Postpile National Monu- 
ment. It occurs on nearly level to moderately 
steep glacial moraines and mountain sides at 
elevations between 7,600 and 10,800 feet. 
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The soils formed in volcanic ash and lapilli- 
sized pumice overlying and mixed with glacial 
till, colluvium, and alluvium. Underlying 
parent materials developed from granodiorite 
and diorite, andesite and basalt, and pyroclas- 
tic and metavolcanic rocks. 


Mean annual precipitation ranges from 40 
to 60 inches, most of which falls as snow. 
Vegetation series include mixed conifer, red 
fir, lodgepole pine, whitebark pine, and alpine 
dwarf scrub. 


The map unit, which comprises 0.84 per- 
cent of the survey area, is 75 percent Xeric 
Vitricryands. It contains approximately 15 
percent inclusions of Typic Cryorthents, 
tephritic and Dystric Cryochrepts, tephritic. 
These soils have partial andic properties, but 
do not meet all criteria of Andisols. Also in- 
cluded are small areas of Typic Cryumbrepts 
and Entic Cryumbrepts, as well as Typic Cry- 
oborolls, tephritic in the Reds Meadow area 
south of Sotcher Lake. Rock outcrop occu- 
pies about 10 percent of the unit. 


Xeric Vitricryands are coarse to medium 
textured, very cold, moderately deep to very 
deep, and well drained to somewhat exces- 
sively drained. They may or may not have a 
surface layer of slightly decomposed organic 
material that, if present, is less than three 
inches thick. 


In a representative soil, the surface min- 
eral layer is 9 inches of light gray extremely 
gravelly coarse sand consisting dominantly of 
volcanic lapilli and ash (tephra). It is single 
grain and very strongly acid. The underlying 
material, which extends to at least 39 inches, 
is light gray to brownish yellow, very grav- 
elly coarse sand to loamy coarse sand. It is 
massive and slightly hard in its upper portion, 
and has weak granular structure or is massive 
below. It is strongly acid to moderately acid. 


Hydraulic conductivity of the soils is de- 
creased significantly by chemically induced 
hydrophobicity that ranges from slight to ex- 
treme, but that most commonly is moderate to 
extreme, in the surface mineral soil. Hy- 
draulic conductivity is low to moderately low 
if the soils have been dry prior to rainfall; it 
may increase to moderately high once the soils 
become wetted. Overland flow is medium to 
rapid because of the hydrophobicity. Plant- 


available water capacity is moderate to high. 
Effective rooting depth is greater than 36 
inches for this unit. 


Maximum erosion hazard rating is mod- 
erate on nearly level to strongly sloping sites, 
and high on moderately steep sites. Approx- 
imately half of the unit is rated moderate, and 
half is rated high. These soils are susceptible 
to sheet, rill, and gully erosion when unpro- 
tected by vegetative cover, because of their 
low cohesive strength. Moreover, the vol- 
canic ash makes these soils more hydrophobic 
and more prone to creating dust than their 
nonashy counterparts. Surface rock frag- 
ments, which can range up to 90 percent, 
provide protection from rain drop impact on 
bare surfaces, but they also restrict water in- 
take which speeds overland flow, leading to 
accelerated erosion. The superficial pumice is 
spherical and light weight, which makes it 
particularly susceptible to detachment and 
transport. Landscape stability hazard is low 
under normal conditions. 


These soils generally are suitable for trails 
and for campsites on nearly level to gently 
sloping sites. The major limitations, apart 
from moderately steep slopes, are caused by 
the soils’ loose consistence, low density, and 
water repellency, which increase erodibility 
and dustiness, and decrease trafficability. 


These soils are poorly suited for livestock 
grazing, because of low forage production 
and high susceptibility to sheet and rill erosion 
during and following disturbance. They are 
used incidentally by cattle and pack stock as 
the animals travel through the area. 


Wildlife habitat, which decreases in qual- 
ity with increasing elevation, generally is 
good. Burrowing animals and insects are ac- 
tive in these soils, although burrows in the top 
soil do not hold up well because of the soil's 
very loose consistence. Abundant rock frag- 
ments also interfere with digging. Soil depth 
is great enough to provide habitat for winter 
hibernation and protection from summer heat. 


Watershed rating is moderately high. 
Ground water storage is low to moderate; 
precipitation and snow retention are high; and 
hydrograph response is moderately rapid. 


The impact of fire is slight to moderate be- 
cause of low and discontinuous fuel produc- 


tion and limited soil development. Locally 
intense fire can alter surface soil mineralogy 
by fusing volcanic glass and chemically alter- 
ing related mineral components. 


These soils are susceptible to potential ef- 
fects from acidic precipitation, because of 
their low buffering capacity. 


103—Xeric Vitricryands, 25 to 
55 percent slopes. 


The soils' taxonomic names reflect the 
following characteristics: 


Xeric: dry in summer, moist in winter; 
Vitri: contains weakly weathered volcanic 
. glass that holds less than 15 percent 
water at permanent wilting point; 
cry: very cold, with little warming in 
summer; 
and: Andisol, an order of soils that have 


andic properties and that usually 
form from volcanic ejecta. 


This map unit is found east of the Sierran 
crest near Devils Postpile National Monu- 
ment. It occurs on moderately steep to very 
steep glacial moraines and mountain sides at 
elevations between 7,300 and 10,000 feet. 
The soils formed in volcanic ash and lapilli 
overlying and mixed with glacial till, collu- 
vium, and alluvium, and with material in 
bedrock joints. The underlying parent mate- 
rials developed from granodiorite and diorite, 
andesite and basalt, and pyroclastic and 
metavolcanic rocks. 


Mean annual precipitation ranges from 40 
to 60 inches, most of which falls as snow. 
Vegetation series include mixed conifer, red 
fir, lodgepole pine, whitebark pine, and alpine 
dwarf scrub. A few small areas of western 
hemlock also can be found. 


The map unit which comprises 0.21 per- 
cent of the survey area, is approximately 75 
percent Xeric Vitricryands and 25 percent in- 
clusions of rock outcrop, Typic Cryorthents, 
tephritic, and Dystric Cryochrepts, tephritic. 
The included soils have partial andic proper- 
ties, but do not meet all criteria of Andisols. 
Generally, northerly facing concave slopes 
having more plant-available water, greater 
vegetation density, and more organic matter 


accumulation support soils that are more de- 
veloped than those on southerly facing convex 
slopes. 


Xeric Vitricryands are coarse to medium 
textured, very cold, moderately deep to very 
deep, and well drained to somewhat exces- 
sively drained. They may or may not have a 
surface layer of slightly decomposed organic 
material that, if present, is less than three 
inches thick. 


In a representative soil, the surface min- 
eral layer is 9 inches of light gray extremely 
gravelly coarse sand consisting dominantly of 
volcanic lapilli and ash (tephra). It is single 
grain and very strongly acid. The underlying 
material, which extends to at least 39 inches, 
is light gray to brownish yellow, very grav- 
elly coarse sand to loamy coarse sand. It is 
massive and slightly hard in its upper portion, 
and has weak granular structure or is massive 
below. It is strongly acid to moderately acid. 


Hydraulic conductivity of the soils is de- 
creased significantly by chemically induced 
hydrophobicity. Hydraulic conductivity of 
these coarse textured soils is low if the soils 
have been dry prior to rainfall; it may increase 
to moderately high once the soils become 
wetted. Overland flow is rapid to very rapid 
because of the hydrophobicity and slope 
steepness. Plant-available water capacity is 
low to moderate. Effective rooting depth is 
greater than 36 inches for this unit. 


Maximum erosion hazard rating is high to 
very high on moderately steep to steep sites, 
and very high on steep to very steep sites. 
Approximately half of the unit is rated high, 
and half is rated very high. These soils are 
highly susceptible to sheet, rill, and gully 
erosion when unprotected by vegetative 
cover, because of their steep and very steep 
slopes and low cohesive strength. Moreover, 
the volcanic ash makes these soils more hy- 
drophobic and more prone to creating dust 
than their nonashy counterparts. Surface rock 
fragments, which can range up to 40 percent, 
provide protection from rain drop impact on 
bare surfaces, but they also restrict water in- 
take which speeds overland flow, leading to 
accelerated erosion. The superficial pumice is 
spherical and light weight, which makes it 
particularly susceptible to detachment and 
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transport. Landscape stability hazard is mod- 
erately low under normal conditions. 


Soils in this unit are suitable for trails, and 
generally unsuitable for campsites. The major 
limitations are steep slopes, loose consistence, 
low density, and water repellency. 


These soils are poorly suited for livestock 
grazing, because of low forage production, 
steep slopes, and high susceptibility to sheet 
and rill erosion during and following distur- 
bance. They are used incidentally by cattle 
and pack stock as the animals travel through 
the area. 


Wildlife habitat, which decreases in qual- 
ity with increasing elevation, generally is 
good. Burrowing animals and insects are ac- 
tive in these soils, although burrows in the 
surface soil do not hold up well because of the 
soils' loose consistence. Abundant rock 
fragments also interfere with digging. Soil 
depth is great enough to provide habitat for 
winter hibernation and protection from sum- 
mer heat. 


Watershed rating is moderately high. 
Ground water storage is low to moderate; 
precipitation and snow retention are high; and 
hydrograph response is rapid. The unit lies in 
one of the greatest snowfall regions of. the 
Sierra Nevada; as a result, it can supply con- 
siderable high quality water to lower lying 
watersheds. 


Although fuel production is low and dis- 
continuous, and soils are weakly developed, 
fire impacts are moderate because of steep 
slopes. Fire in this unit will lead to moderate 
increases in soil erosion and sediment pro- 
duction in localized areas. Locally intense fire 
can alter surface soil mineralogy by fusing 
volcanic glass and chemically altering related 
mineral components. 


These soils are susceptible to potential ef- 
fects from acidic precipitation, because of 
their low buffering capacity. 


104—Xeric Vitricryands - 
Typic Cryorthents, tephritic 
complex, 0 to 45 percent slopes. 


The soils' taxonomic names reflect the 
following characteristics: 


Xeric: dry in summer, moist in winter; 


Typic: soils are characteristic of the great 
groups to which they belong (e.g., 
not unusually moist, shallow, 
clayey, or low in bases); 

Vitri: | contains weakly weathered volcanic 
glass that holds less than 15 percent 


water at permanent wilting point; 


very cold, with little warming in 
summer; 


Cry: 
orth: 


common form of the soil order 
(e.g., not unusually wet or sandy); 


and: Andisol, an order of soils that have 
andic properties and that usually 
form from volcanic ejecta; 


ent: Entisol, a soil order; a young, 
weakly developed soil. 


Tephritic indicates a superficial covering of 
volcanic ash and cinders. 


This complex is located primarily in the 
upper Middle Fork San Joaquin River 
drainage in areas where significant volcanic 
ash and cinders have accumulated. It occurs 
on nearly level to steep ridges, mountain 
sides, glacial moraines, and alluvial bottoms 
at elevations between 6,400 and 9,400 feet. 
The soils formed in tephra mixed, to varying 
degrees, with deposits derived from granitic, 
volcanic, and metavolcanic rock. 


Mean annual precipitation ranges from 40 
to 60 inches, most of which falls as snow. 
Vegetation series include lodgepole pine, red 
fir, western white pine, mixed conifer-fir, and 
their associated perennial grass meadows. 


The complex, which comprises 1.09 per- 
cent of the survey area, is approximately 45 
percent Xeric Vitricryands, 35 percent Typic 
Cryorthents, tephritic, and 20 percent inclu- 
sions. The various components individually 
are too small and intricately mixed on the 
landscape to be delineated separately. The 
inclusions consist of Dystric Cryochrepts, 
tephritic and minor amounts of rock outcrop 
and possibly Typic Vitricryands, and Andic or 
Vitrandic Cryochrepts. 


The Xeric Vitricryands are coarse to 
medium textured, very cold, moderately deep 
to very deep, and well drained to somewhat 


excessively drained. They formed in volcanic 
ash and cinders overlying and mixed with 
glacial till, colluvium, and alluvium. They 
may or may not have a surface layer of 
slightly decomposed organic material that, if 
present, usually is less than three inches thick. 


In a representative soil, the surface min- 
eral layer is 9 inches of light gray extremely 
gravelly coarse sand consisting dominantly of 
volcanic lapilli and ash (tephra). It is single 
grain and very strongly acid. The underlying 
material, which extends to at least 39 inches, 
is light gray to brownish yellow, very grav- 
elly coarse sand to loamy coarse sand. It is 
massive and slightly hard in its upper portion, 
and has weak granular structure or is massive 
below. It is strongly acid to moderately acid. 


Although these soils were mapped in the 
xeric moisture regime, many of them actually 
may have sufficient moisture through the 
growing season to classify in the udic regime, 
which would make them Typic Vitricryands. 
Soils most likely to be udic are in the highest 
precipitation areas and under the red fir vege- 
tation series. 


The Typic Cryorthents, tephritic are 
coarse to moderately coarse textured, very 
cold, deep to very deep, and well drained to 
somewhat excessively drained. They formed 
in colluvium, glacial till, alluvium, and minor 
’ amounts of residuum derived from granitic, 
volcanic and metavolcanic rocks of varying 
composition. Volcanic ash and cinders 
(tephra) cover the surface and are mixed in the 
topsoil, but are not sufficient to classify the 
soil as Andisol. The soils may or may not 
have a superficial layer of slightly decom- 
posed organic material that, if present, usually 
is less than one inch thick. 


In a representative soil, the surface min- 
eral layer is 4 inches of light brownish gray, 
very gravelly loamy coarse sand consisting 
dominantly of pumice (lapilli and ash). It has 
weak granular structure, and is very strongly 
acid and extremely water repellent. This is 
underlain by 10 inches of pale brown, grav- 
elly sandy loam consisting of granitic mate- 
rial. This layer has moderate granular struc- 
ture, and is very strongly acid and wettable. 
The substratum to at least 26 inches depth is 
brownish yellow, extremely cobbly sandy 
loam derived from glacially deposited granitic 


material. It has weak granular structure, and 
is very strongly acid and wettable. 


The included Dystric Cryochrepts, 
tephritic are concentrated in the Stairway 
Creek drainage, in the western-most delin- 
eation of the map unit, and on westerly facing 
slopes that are lee-ward to tephra falls from 
the Mono Craters area. 


Although the soils are coarse to moder- 
ately coarse textured, hydraulic conductivity 
of dry soils generally is low to moderately 
low because of chemically induced hy- 
drophobicity. Most water infiltration in the 
nonwettable soils is through channels created 
by insects, soil animals, and plant roots. 
Once wetted the hydrophobic soils have mod- 
erately high hydraulic conductivity. Overland 
flow, which varies with hydrophobicity, is 
medium on gently sloping sites and rapid to 
very rapid on steep sites. Plant-available wa- 
ter capacity is low to moderate. Effective 
rooting depth is greater than 36 inches for this 
unit. 


Maximum erosion hazard rating is mod- 
erate on nearly level to strongly sloping sites, 
and high to very high on moderately steep and 
steep sites. Soils having the highest tephra 
content tend to have the highest erosion haz- 
ard. Approximately 45 percent of the unit is 
rated moderate, 40 percent is rated high, and 
15 percent is rated very high. 


Soils on moderately sloping to steep 
slopes are highly susceptible to sheet, rill, and 
gully erosion when unprotected by vegetative 
cover, because of low cohesive strength 
caused by their high pumice content. Surface 
rock fragment cover typically is less than 30 
percent, but ranges to 90 percent in the vicin- 
ity of Red Cones, where lapilli-sized pumice 
covers the ground surface. Although these 
fragments provide some protection from rain 
drop impact on bare surfaces, they are easily 
detached, and they restrict water intake which 
speeds overland flow, leading to further ac- 
celerated erosion. Landscape stability hazard 
is low to moderately low under normal condi- 
tions. 


These soils are suitable for trails and for 
campsites on nearly level to gently sloping 
sites. Steeper sites are unsuitable for camp- 
sites. As with others having significant vol- 
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canic ash, these soils become exceptionally 
dusty when disturbed. Other limitations in- 
clude rapid water runoff, loose consistence, 
and moderately steep to steep slopes. 


This unit generally is poorly suited for 
livestock grazing because of low forage pro- 
duction and high susceptibility to sheet and rill 
erosion during and following disturbance. 
The included meadows and nearly level to 
strongly sloping portions of the delineation 
surrounding Rock Creek Lake pose the least 
limitations for grazing pack stock. 


Wildlife habitat is fair to good for all 
species in the area. The unit has suitable 
summer range for deer and bear. Burrowing 
animals and insects are active in these soils, 
but burrows are subject to caving because of 
the soils' low cohesive strength. Soil depth is 
great enough to provide habitat for winter hi- 
bernation and protection from summer heat. 
Wildlife diversity and populations in this unit 
are smaller than in units having less snow, 
warmer, more developed soils, and greater 
variety of vegetation. 


Watershed rating is moderately high. Al- 
though ground water storage per unit volume 
of aquifer is low to moderate, the unit lies in 
one of the greatest snowfall regions of the 
Sierra Nevada; as a result, it can supply con- 
siderable high quality water to lower lying 
watersheds. Watershed rating is limited by 
low-porosity bedrock and coarse texture of 
the weathered materials. Snow retention is 
high, and hydrograph response is moderately 
rapid. 


Fire impacts are slight to moderate in this 
unit of high elevation, cold, and infertile soils 
having light, discontinuous fuels. Fuels tend 
to be somewhat more concentrated on Xeric 
Vitricryands than on Typic Cryorthents, 
tephritic, but still are limited. Locally intense 
fire can alter surface soil mineralogy by fusing 
volcanic glass and chemically altering related 
mineral components. 


These soils are susceptible to potential ef- 
fects from acidic precipitation, because of 
their low buffering capacity. 


105—Typic Cryorthents, 0 to 35 
percent slopes. 


The soil's taxonomic name reflects the 
following characteristics: 


Typic: soil is characteristic of the great 
group to which it belongs (e.g., not 
unusually moist, shallow, or 
clayey); 
very cold, with little warming in 
summer; 


Cry: 


orth: common form of the soil order 


(e.g., not unusually wet or sandy); 


ent: Entisol, a soil order; a young, 
weakly developed soil. 


Delineations of this map unit are scattered 
throughout the survey area adjacent to or sur- 
rounded by larger, comparable units com- 
plexed with rock outcrop. They occur on 
nearly level to steep ridges, mountain sides, 
glacial moraines, and alluvial bottoms at ele- 
vations between 7,100 and 11,800 feet. The 
soils formed in deposits and residuum weath- 
ered primarily from granitic rock 


Mean annual precipitation ranges from 20 
to 50 inches, most of which falls as snow. 
Typic Cryorthents support a wide range of 
vegetation series, including upper mixed 
conifer, Jeffrey pine, red fir, lodgepole pine, 
whitebark pine, and alpine dwarf scrub. For- 
est stand densities range from scattered to 
closed crown. Little correlation exists be- 
tween the soil and vegetative cover, except for 
the presence of an O horizon under the heavi- 
est cover. 


The map unit, which comprises 0.86 per- 
cent of the survey area, is about 75 percent 
Typic Cryorthents and 25 percent inclusions. 
Inclusions consist of granitic and metamor- 
phic rock outcrop, Dystric Cryochrepts, Typic 
Cryochrepts, Typic Cryumbrepts, and Entic 
Cryumbrepts, as well as small scattered areas 
of soils having a superficial mantle of volcanic 
ash and cinders (i.e., tephra). Cryoborolls 
are included in this unit near Horseshoe 
Meadow, in the Cottonwood Lakes region. A 
number of high elevation meadows occur 
throughout the map unit area. 


Typic Cryorthents in this unit are coarse to 
moderately coarse textured, very cold, deep to 
very deep, and moderately well drained to 
somewhat excessively drained. The moder- 
ately well drained soils are in grassy, nearly 
level positions that receive subsurface runoff 
water from adjacent slopes. Typic Cry- 
orthents formed from colluvial, glacial, allu- 
vial, and residual deposits, including those in 
granitic bedrock joints. Parent materials de- 
veloped mainly from various granitic rocks, 
including biotite and hornblende diorite and 
granodiorite at lower elevations, and quartz 
monzonite at higher elevations, especially near 
the crest of the Sierra Nevada. Parent materi- 
als derived from metamorphic rocks, most of 
which are noncalcareous and low-grade, are 
found east of the Sierran crest and in minor 
amounts on the west side. 


Somewhat more than half of these soils 
have a slightly decomposed surface organic 
layer that commonly is less than one inch 
thick, but that may reach 3 inches thickness. 
These O horizons are found in or below the 
lodgepole pine vegetation zone. The surface 
mineral soils often contain fine pumice, and 
usually are water repellent. Underlying mate- 
rials normally have lighter, brighter colors and 
greater rock fragment content, but little or no 
pumice, and they may have slightly better de- 
veloped structure, although structures seldom 
are more pronounced than weak granular. 
Distinctive subsoil horizons are not well de- 
veloped, even under a closed canopy of ma- 
ture trees, presumably because of the high 
proportion of resistant minerals and limited 
conditions for chemical weathering. 


In a representative soil, the surface min- 
eral layer is 6 inches of light gray cobbly 
sandy loam having an admixture of volcanic 
ash. It has a massive arrangement that breaks 
to weak granular structure, and is very 
strongly acid. The underlying material, which 
extends to at least 34 inches depth, is light 
brownish gray to very pale brown, very cob- 
bly sandy loam. It has weak subangular 
blocky to moderate granular structure, and is 
very strongly acid. 


Hydraulic conductivity of Typic Cry- 
orthents is moderately high to high; overland 
flow is medium on wettable, gently sloping 
sites and rapid on hydrophobic and moder- 


ately steep to steep sites. Plant-available wa- 
ter capacity is low. Effective rooting depth is 
greater than 40 inches. 


Maximum erosion hazard rating is mod- 
erate on nearly level to strongly sloping sites, 
and high on moderately steep sites. Approx- 
imately half of the unit is rated moderate, and 
half is rated high. These soils are susceptible 
to sheet, rill, and gully erosion when unpro- 
tected by vegetative cover, because of their 
low cohesive strength. Surface rock frag- 
ments, which can range up to 85 percent, 
provide protection from rain drop impact on 
bare surfaces, but they also restrict water in- 
take which speeds overland flow, leading to 
accelerated erosion. Recovery from distur- 
bance generally is slow, especially on the 
moderately steep and steep slopes. Landscape 
stability hazard is low under normal condi- 
tions. 


These soils generally are suitable for trails 
and for campsites on nearly level to gently 
sloping sites. The major limitations, apart 
from moderately steep and steep slopes, are 
caused by the soils’ loose consistence, which 
increases erodibility and decreases trafficabil- 
ity, and by water repellency, which increases 
erodibility. Runoff water often becomes con- 
centrated in trails and is conducted along their 
length, eroding the surface. These effects can 
be minimized by proper construction and 
spacing of water bars. Trails and campsites 
constructed in these soils tend to be dusty 
when dry, but generally are less dusty than 
soils derived from metavolcanic rock or those 
which contain appreciable amounts of fine 
volcanic ash. 


Typic Cryorthents, in general, are poorly 
suited and little used for commercial livestock 
grazing, and most allotments in this unit are 
vacant. Nonetheless, some of the lower ele- 
vation meadows are well suited for grazing, 
and are used by cattle under active allotments. 
These meadows are recovering from past 
overgrazing, and today are in fair to good 
condition. Soil and vegetative recovery of 
abused meadows normally requires several 
decades. Apart from the meadows, areas of 
Typic Cryorthents provide secondary forage 
for pack stock and for cattle in active allot- 
ments. The short growing season, low forage 
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productivity, difficult accessibility, and high 
erodibility limit the grazing use of these areas. 


Wildlife habitat is fair. Its quality de- 
creases with increasing elevation. This unit 
supports fewer animal species than do units 
having warmer, more developed soils and 
greater vegetative diversity. Soil conditions 
are suitable for burrowing animals and in- 
sects, although the high proportion of rock 
fragments increases the difficulty of digging. 


Watershed rating is moderately low to 
moderately high, largely because of the great 
range of precipitation throughout the unit. 
Ground water storage is low because of lim- 
ited depth to bedrock (which, nonetheless, is 
greater than traditionally has been thought), 
lack of saprolite, and low porosity in the 
bedrock and overlying material. Snow reten- 
tion is high. Hydrograph response is moder- 
ately rapid during snow melt and rainstorms, 
because of rapid transmission rates to stream 
channels. Snow melt and rainfall from this 
unit provide substantial high purity water to 
recharge reservoirs. 


The impact of fire is slight to moderate be- 
cause of scattered, discontinuous fuel produc- 
tion, including duff layers, and limited soil 
development. Thermal conductivity of the 
soils is very low to low. The low buffering 
capacity of these soils would allow the pH to 
drop to nearly normal levels within about 
three to four years after the fire. 


Typic Cryorthents are susceptible to po- 
tential effects from acidic precipitation, be- 
cause of the soils’ low buffering capacity. 
Mineral weathering probably would be little 
affected by acidic precipitation, because of the 
low temperatures and the soils’ high silica 
content, which has low solubility under acidic 
conditions. 


106—Typic Cryorthents, 15 to 
50 percent slopes. 


The soil's taxonomic name reflects the 
following characteristics: 


Typic: soil is characteristic of the great 
group to which it belongs (e.g., not 
unusually moist, shallow, or 


clayey); 


Cry: very cold, with little warming in 
summer; 

orth: common form of the soil order 
(e.g., not unusually wet or sandy); 

ent: Entisol, the soil order; a young, 


weakly developed soil. 


This map unit occurs near the Sierran crest 
in two widely separated groups, one in the 
vicinity of Duck Lake and Mt. Morrison, and 
the other near Kearsarge and Independence 
Peaks. It occurs on strongly sloping to steep 
mountain sides and glacial moraines at eleva- 
tions between 8,800 and 13,200 feet. The 
soils formed in deposits weathered from 
dominantly granitic rock, with a minor 
amount of noncalcareous metamorphic rock 
east of the Sierran crest. 


Mean annual precipitation ranges from 25 
to 50 inches, most of which falls as snow. 
Vegetation series include Jeffrey pine, lodge- 
pole pine, whitebark pine, and alpine dwarf 
scrub. Forest stand densities range from 
scattered to closed crown, with little correla- 
tion between soil characteristics and vegetative 
cover, except for presence of an O horizon 
under the heaviest cover. 


The map unit, which comprises 1.23 per- 
cent of the survey area, is about 80 percent 
Typic Cryorthents and 20 percent inclusions. 
It is similar to map unit 105, Typic Cry- 
orthents, 0 to 35 percent slopes, except for 
somewhat steeper slopes and higher eleva- 
tional extent. The unit contains scattered in- 
clusions of granitic and metamorphic rock 
outcrop and Lithic Cryorthents. In addition, 
the northern delineations may include Pergelic 
Cryorthents (mean annual soil temperature of 
32° F or lower), Dystric Cryochrepts, and 
possibly Vitrandic Cryorthents or Xeric Vit- 
ricryands in areas of aerial volcanic deposi- 
tion; whereas, the southern delineations in- 
clude Typic Cryochrepts. 


Typic Cryorthents are coarse to moder- 
ately coarse textured, very cold, deep to very 
deep, and moderately well drained to some- 
what excessively drained. They formed in 
colluvium and glacial till, and in granitic 
bedrock joints. Parent materials developed 
primarily from quartz monzonite, secondarily 
from granodiorite at lower elevations, and, to 


a minor extent, from noncalcareous metamor- 
phic rock east of the Sierran crest. 


A slightly decomposed surface organic 
layer less than one inch thick may or may not 
be present. These O horizons are found in or 
below the lodgepole pine zone. Surface min- 
eral horizons may contain fine pumice, and 
usually are water repellent. The underlying 
mineral soil normally has lighter, brighter col- 
ors and greater rock fragment content, but lit- 
tle or no pumice, and may have slightly better 
developed structure, although structures sel- 
dom are more pronounced than weak granu- 
lar. Distinctive subsoil horizons are not well 
developed, even under a closed canopy of 
mature trees, because of the high proportion 
of resistant minerals and limited conditions for 
chemical weathering. 


In a representative soil, the surface min- 
eral layer is 6 inches of light gray, cobbly 
sandy loam having an admixture of volcanic 
ash. It has a massive arrangement that breaks 


to weak granular structure, and is very © 


strongly acid. The underlying material, which 
extends to at least 34 inches depth, is light 
brownish gray to very pale brown, very cob- 
bly sandy loam. It has weak subangular 
blocky to moderate granular structure, and is 
very strongly acid. 


Hydraulic conductivity of Typic Cry- 
orthents is moderately high; overland flow is 
rapid to very rapid because of slope steepness 
and soil hydrophobicity. Plant-available wa- 
ter capacity is low; effective rooting depth is 
greater than 40 inches. 


Maximum erosion hazard rating is high on 
moderately steep sites, and very high on steep 
sites. Approximately half of the unit is rated 
high, and half is very high. These soils are 
susceptible to sheet, rill, and gully erosion 
when unprotected by vegetative cover, be- 
cause of their low cohesive strength and steep 
slopes. Surface rock fragments, which can 
range up to 70 percent, provide protection 
from rain drop impact on bare surfaces, but 
they also restrict water intake which speeds 
overland flow, leading to accelerated erosion. 
Recovery from disturbance generally is slow, 
especially on the steep slopes. Landscape 
stability hazard is moderately low under nor- 
mal conditions. 


These soils are suitable for trails, but are 
unsuitable for campsites (except for a few 
scattered level sites) because of slope steep- 
ness. Other limitations are caused by the 
soils' loose consistence, which increases 
erodibility and decreases trafficability, and by 
water repellency, which increases erodibility. 
Runoff water often becomes concentrated in 
trails and is conducted along their length, 
eroding the surface. These effects can be 
minimized by proper construction and spacing 
of water bars. Trails constructed in these 
soils tend to be dusty when dry, but generally 
are less dusty than in soils derived from 
metavolcanic rock or those that contain ap- 
preciable amounts of fine volcanic ash. 


This map unit is unsuitable for commercial 
livestock grazing because of low forage pro- 
duction, difficult accessibility, and high sus- 
ceptibility to sheet and rill erosion during and 
following disturbance. 


Wildlife habitats are fair to poor. This 
unit supports fewer animal species than do 
units having warmer, more developed soils 
and greater vegetative diversity. Soil condi- 
tions are suitable for burrowing animals and 
insects, although the high proportion of rock 
fragments increases the difficulty of digging. 
Forage abundance is low. Forage quality is 
moderately low to low because of low soil 
fertility. 


Watershed rating is moderate. Ground 
water storage is low. Snow retention is high. 
Hydrograph response is moderately rapid 
during snowmelt and rainstorms, because of 
rapid transmission rates to stream channels. 
Snowmelt and rainfall from this unit provide 
high purity water to recharge reservoirs. 


The impact of fire is slight to moderate be- 
cause of scattered, discontinuous fuel produc- 
tion, including duff layers, and limited soil 
development. Thermal conductivity of the 
soils is very low to low. The low buffering 
capacity of these soils would allow the pH to 
drop to nearly normal levels within about 
three years after the fire, although full recov- 
ery could require a decade. Increased runoff 
and sediment production, as well as dry ravel 
on the steepest slopes, are expected. 


Typic Cryorthents are susceptible to po- 
tential effects from acidic precipitation, be- 
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cause of the soils’ low buffering capacity. 
Mineral weathering probably would be little 
affected by acidic precipitation. 


107—Typic Cryorthents, 50 to 
85 percent slopes. 


The soil's taxonomic name reflects the 
following characteristics: 


Typic: soil is characteristic of the great 
group to which it belongs (e.g., not 
unusually moist, shallow, or 
clayey); 
very cold, with little warming. in 
summer; 


Cry: 


orth: common form of the soil order 


(e.g., not unusually wet or sandy); 


ent: Entisol, the soil order; a young, 
weakly developed soil. 


This map unit occurs in small, scattered 
delineations throughout the survey area. It 
occurs on very steep to extremely steep 
mountain sides and glacial moraines at eleva- 
tions between 7,800 and 11,200 feet. The 
soils formed from granitic colluvium and 
glacial till. 


Mean annual precipitation ranges from 30 
to 50 inches, most of which falls as snow. 
Vegetation series include Jeffrey pine, lodge- 
pole pine, whitebark pine, and alpine dwarf 
scrub. Forest crown densities are less than 50 
percent. 


The unit, which comprises 0.40 percent of 
the survey area, is about 85 percent Typic 
Cryorthents and 15 percent inclusions of 
small, randomly distributed rock outcrops. 


Typic Cryorthents are coarse to moder- 
ately coarse textured, very cold, deep to very 
deep, and moderately well drained to some- 
what excessively drained. They formed 
dominantly from colluvium and glacial till 
composed of quartz monzonite and granodi- 
orite; some small areas east of the Sierran 
crest formed from noncalcareous metamorphic 
rock. 


A slightly decomposed surface organic 
layer less than one-half inch thick may be pre- 
sent under coniferous vegetation. The surface 
mineral layer usually is water repellent. In a 


representative soil, the surface mineral layer is 
6 inches of light gray, cobbly sandy loam 
having an admixture of volcanic ash. It has a 
massive arrangement that breaks to weak 
granular structure, and is very strongly acid. 
The underlying material, which extends to at 
least 34 inches depth, is light brownish gray 
to very pale brown, very cobbly sandy loam. 
It has weak subangular blocky to moderate 
granular structure, and is very strongly acid. 


Hydraulic conductivity of the soils is 
moderately high; overland flow is very rapid 
because of very steep and extremely steep 
slopes and soil hydrophobicity. Plant-avail- 
able water capacity is low; effective rooting 
depth is greater than 40 inches. 


Maximum erosion hazard rating is very 
high. These soils are extremely susceptible to 
sheet, rill, and gully erosion, because of their 
very steep and extremely steep slopes, low 
cohesive strength, and water repellency. Sur- 
face rock fragments, which can range up to 70 
percent, provide protection from rain drop 
impact on bare surfaces, but they also restrict 
water intake which speeds overland flow, 
leading to accelerated erosion. Recovery from 
disturbance is slow. Landscape stability haz- 
ard is high to very high. Deep-seated soil 
creep is common in this unit, and these soils 
are susceptible to failure by debris avalanches, 
especially during heavy rainstorms on previ- 
ously wetted soils. 


These soils are poorly suited for trails, 
and unsuitable for campsites because of slope 
steepness. Loaded pack animals meeting 
from opposite direction must use extreme 
caution in passing. Runoff water often be- 
comes concentrated in trails and is conducted 
along their length, eroding their surface. 
These effects can be minimized by proper 
construction and spacing of switch backs and 
water bars. Trails through this map unit will 
require intensive maintenance. 


This map unit is unsuitable for any live- 
stock grazing because of slope steepness, low 
forage production, difficult accessibility, and 
extreme susceptibility to sheet and rill erosion. 


Wildlife habitat is poor. This unit sup- 
ports fewer animal species than do units on 
flatter, warmer slopes, having more devel- 
oped soils and greater vegetative diversity. 


Soil conditions are difficult for burrowing 
animals because of soil creep and the high 
proportion of rock fragments. Forage abun- 
dance is low. Forage quality is moderately 
low to low because of low soil fertility. 


Watershed rating is low because of the 
unit's small size, as well as slope steepness, 
coarse textured soil, presence of abundant 
rock fragments, lack of saprolite, and limited 
depth to bedrock. Snow retention is moder- 
ate. Hydrograph response is very rapid dur- 
ing snowmelt and rainstorms. 


Fire impact is slight throughout most of 
the unit. It is limited by scattered, discontinu- 
ous ground and aerial fuels and limited soil 
development. Thermal conductivity of the 
soils is very low to low. Soil erosion, includ- 
ing that due to dry ravel, can increase signifi- 
cantly following fire. The increased erosion 
cannot be controlled by any practicable mea- 
sures, except for increased trail maintenance. 


Soils are moderately susceptible to poten- 
tial effects from acidic precipitation. Although 
soil buffering capacity is low, slope steepness 
is great enough to promote rapid water runoff. 


108—Typic Cryorthents - 
Dystric Cryochrepts complex, 
15 to 60 percent slopes. 


The soils' taxonomic names reflect the 
following characteristics: 


Typic: soils are characteristic of the great 
groups to which they belong (e.g., 
not unusually moist, shallow, or 
clayey); 


Dystric: base saturation less than 60 percent; 
generally low fertility, but adequate 
for acid-loving plants; 


Cry: very cold, with little warming in 
summer; 

orth: common form of the soil order 
(e.g., not unusually wet or sandy); 

ochr: light colored, organic-poor, or thin 
surface horizon; 

ent: Entisol, a soil order; a young, 


weakly developed soil; 


ept: Inceptisol, a soil order, slightly 
more developed than Entisols. 


This map unit is found in the western por- 
tion of the survey area, with most delineations 
in the Middle Fork San Joaquin River 
drainage. It occurs on moderately steep to 
very steep mountain sides and glacial 
moraines at elevations mostly between 7,900 
and 11,000 feet, but which drop to 6,400 feet 
along north-facing slopes above Fish Creek, 
in the Middle Fork San Joaquin River 
drainage. The soils formed in colluvium and 
glacial till derived primarily from granodiorite 
and quartz monzonite, and secondarily from 
volcanic and metavolcanic rocks of andesitic 
composition. 


Mean annual precipitation ranges from 35 
to 50 inches, most of which falls as snow. 
Vegetation series include mixed conifer, red 
fir, lodgepole pine, whitebark pine, and alpine 
dwarf scrub. 


The complex, which comprises 2.04 per- 
cent of the survey area, is approximately 50 
percent Typic Cryorthents, 30 percent Dystric 
Cryochrepts, and 20 percent inclusions. Al- 
though the soils are too intricately arranged on 
the landscape to be mapped separately, some 
general relations can be noted: Typic Cry- 
orthents are dominant soils on the steepest 
slopes and at middle and highest elevations; 
Dystric Cryochrepts tend to occur most fre- 
quently on less steep northerly aspects at 
lower elevations, especially on heavily vege- 
tated glacial till. The unit includes Entic 
Cryumbrepts derived from andesitic parent 
material on steep and very steep, easterly- 
facing slopes above Middle Fork San Joaquin 
River and on southerly-facing slopes above 
Fish Creek. Also included are small areas of 
granitic and volcanic rock outcrop and rubble. 
Lithic Cryorthents are associated with the rock 
outcrop at high elevations. The soils merge 
with Dystric Xerorthents below elevations of 
about 7,500 feet. A few sites have slopes that 
exceed 60 percent steepness. 


The Typic Cryorthents are coarse to mod- 
erately coarse textured, very cold, deep to 
very deep, and moderately well drained to 
somewhat excessively drained. They formed 
in glacial till, colluvium, alluvium, and, less 
commonly, residuum derived from diorite, 
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granodiorite, and quartz monzonite. The soils 
may or may not have a superficial layer of 
slightly decomposed organic material which, 
if present, is less than one inch thick. The 
surface mineral layer usually is water repel- 
lent, but underlying layers are somewhat less 
water repellent. 


In a representative soil, the surface min- 
eral layer is 6 inches of light gray, cobbly 
sandy loam having an admixture of volcanic 
ash. It has a massive arrangement that breaks 
to weak granular structure, and is very 
strongly acid. The underlying material, which 
extends to at least 34 inches depth, is light 
brownish gray to very pale brown, very cob- 
bly sandy loam. It has weak subangular 
blocky to moderate granular structure, and is 
very strongly acid. 


The Dystric Cryochrepts are coarse to 
moderately coarse textured, very cold, deep to 
very deep, and well drained to somewhat ex- 
cessively drained. They formed in glacial till 
and colluvium derived from diorite, granodi- 
orite, and quartz monzonite, with occasional 
influence of mafic volcanics. The soils usu- 
ally have a superficial layer of slightly decom- 
posed organic matter up to two inches thick. 
The surface mineral layer usually is water re- 
pellent, but the underlying layers usually are 
not water repellent. 


In a representative soil, the surface min- 
eral layer is 10 inches of pale brown, coarse 
sandy loam having moderate granular struc- 
ture. It is very strongly acid and slightly wa- 
ter repellent. The subsoil, which is 22 inches 
thick, is very pale brown, gravelly coarse 
sandy loam and light gray, very gravelly 
coarse sandy loam having moderate granular 
to moderate subangular blocky structure and 
strongly acid reaction. The underlying mate- 
rial, which extends to 41 inches, is light gray, 
very gravelly coarse sandy loam that has 
weathered in place, and is massive and 
strongly acid. 


Hydraulic conductivity of these coarse 
textured soils is decreased significantly by 
chemically induced hydrophobicity. It is low 
if the soils have been dry prior to rainfall, but 
may increase to moderately high once the soils 
become wetted. Overland flow, which varies 
with slope steepness and hydrophobicity, is 
rapid to very rapid. Plant-available water ca- 


pacity is low in Typic Cryorthents, and low to 
perhaps moderate in Dystric Cryochrepts. Ef- 
fective rooting depth is greater than 40 inches 
in the unit. 


Maximum erosion hazard rating is high on 
moderately steep sites, and very high on steep 
and very steep sites. Approximately half of 
the unit is rated high, and half is very high. 
These soils are highly susceptible to sheet, 
rill, and gully erosion because of their mod- 
erately steep to very steep slopes and low co- 


hesive strength. Surface rock fragment cover 


typically is about 20 to 70 percent. These 
fragments provide some protection from rain 
drop impact on bare surfaces, but they also 
restrict water intake which speeds overland 
flow, leading to accelerated erosion. Land- 
scape stability hazard is moderately low to 
moderately high under normal conditions. 
Sites steeper than about 40 percent often un- 
dergo soil creep, and very steep colluvial in- 
clusions are susceptible to failure by debris 
avalanche. 


These soils are suitable for trails on mod- 
erately steep and steep slopes, but they are 
poorly suited on very steep slopes. They are 
unsuitable for campsites (except for a few 
scattered level sites) because of slope steep- 
ness. Limitations to trail building include 
rapid water runoff, loose consistence, and 
steep unstable slopes. 


This map unit is unsuitable for commercial 
livestock grazing because of low forage pro- 
duction, high susceptibility to sheet and rill 
erosion during and following disturbance, 
and, on some sites, slope steepness. 


Wildlife habitat is good to fair, primarily 
because of irregular forage availability, which 
decreases with increasing elevation. Burrow- 
ing animals and insects may be active in these 
soils. Abundant rock fragments often inter- 
fere with digging, and animal burrows in top . 
soil having loose consistence do not hold up 
well, especially if the site is susceptible to soil 
creep. Soil depth is great enough to provide 
habitat for winter hibernation and protection 
from summer heat. 


Watershed rating varies from moderately 
low on the steepest slopes to moderately high 
on the most gentle slopes. The soils have 
significant depth to bedrock and readily 


transmit high purity snowmelt water to under- 
ground storage. The unit receives subsurface 
flow from higher in the watershed and 
transmits the water to lower lying areas. The 
steep slopes cause surface and subsurface 
runoff to be rapid to very rapid. Snow reten- 
tion is high, and hydrograph response is 
rapid. 


Fire impacts generally increase with de- 
creasing elevation. They are slight at higher 
elevations, where Typic Cryorthents are more 
common, fuels are more irregular and discon- 
tinuous, and air and soil temperatures are 
cooler; they are moderate at lower elevations, 
where Dystric Cryochrepts are more common, 
fuels are more abundant, and temperatures are 
warmer. Soils on steep slopes are subject to 
dry ravel during and after fire. 


These soils are susceptible to potential ef- 
fects from acidic precipitation, because of 
their low buffering capacity. 


109—Typic Cryorthents - 
Dystric Cryochrepts — Rock 
outcrop complex, 0 to 30 
percent slopes. 


_The soils’ taxonomic names reflect the 
following characteristics: 


Typic: soils are characteristic of the great 
groups to which they belong (e.g., 
not unusually moist, shallow, or 


clayey); 
base saturation less than 60 percent; 


generally low fertility, but adequate 
for acid-loving plants; 


Dystric: 


very cold, with little warming in 
summer; 


Cry: 
orth: common form of the soil order 
(e.g., not unusually wet or sandy); 


ochr: light colored, organic-poor, or thin 


surface horizon; 


ent: Entisol, a soil order; a young, 
weakly developed soil; 


ept: Inceptisol, a soil order, slightly 
more developed than Entisols. 


This map unit occurs in the western por- 


tion of the survey area on nearly level to mod-— 


erately steep mountain sides, glacial moraines, 
and alluvial bottoms at elevations between 
8,100 and 11,200 feet. The soils formed in 
colluvium, glacial till, and, to a lesser extent, 
alluvium and residuum weathered from 
granitic rock. 


Mean annual precipitation ranges from 35 
to 50 inches, most of which falls as snow. 
Vegetation series include red fir, lodgepole 
pine, whitebark pine, and alpine dwarf scrub. 


The complex, which comprises 1.93 per- 
cent of the survey area, is approximately 40 
percent Typic Cryorthents, 25 percent Dystric 
Cryochrepts, 25 percent rock outcrop, and 10 
percent inclusions. These components are too 
intricately mixed on the landscape to be delin- 
eated separately; nonetheless, the Dystric 


‘Cryochrepts tend to be more common at lower 


elevations, on nearly level, slightly concave 
positions that accumulate water and detritus, 
and support heaviest vegetation. Included in 
the map unit are Lithic Cryorthents in shallow 
bedrock depressions and in narrow fringes 
around the rock outcrops; and Typic Cryum- 
brepts under forest canopy in small areas of 
basaltic rock near Volcanic Knob. 


The Typic Cryorthents are coarse to mod- 
erately coarse textured, very cold, deep to 
very deep, and moderately well drained to 
somewhat excessively drained. They formed 
in glacial till, colluvium, alluvium, and 
residuum derived from diorite, granodiorite, 
and quartz monzonite. A few small areas 
have formed from volcanic or metamorphic 
rock. Surface mineral soils usually are water 
repellent; water repellency decreases with in- 
creasing depth. 


The soils may or may not have a superfi- 
cial layer of slightly decomposed organic ma- 
terial which, if present, is less than one inch 
thick. In a representative soil, the surface 
mineral layer is 6 inches of light gray cobbly 
sandy loam having an admixture of volcanic 
ash. It has a massive arrangement that breaks 
to weak granular structure, and is very 
strongly acid. The underlying material, which 
extends to at least 34 inches depth, is light 
brownish gray to very pale brown, very cob- 
bly sandy loam. It has weak subangular 
blocky to moderate granular structure, and is 
very strongly acid. 
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The Dystric Cryochrepts are coarse to 
moderately coarse textured, very cold, mod- 
erately deep to deep, and well drained to 
somewhat excessively drained. They formed 
in glacial till and colluvium derived from dior- 
ite, granodiorite, and quartz monzonite, with 
occasional influence of mafic volcanics. Vol- 
canic ash may occur as a thin superficial layer 
or be mixed in the surface mineral layer. 
Water repellency, which is common in the 
surface mineral layer, decreases with increas- 
ing soil depth. : 


The soils usually have a superficial layer 
of slightly decomposed organic matter up to 
two inches thick. In a representative soil, the 
surface mineral layer is 10 inches of pale 
brown, coarse sandy loam having moderate 
granular structure. It is very strongly acid and 
slightly water repellent. The subsoil, which is 
22 inches thick, is very pale brown, gravelly 
coarse sandy loam and light gray, very grav- 
elly coarse sandy loam having moderate 
granular to moderate subangular blocky 
structure and strongly acid reaction. The un- 
derlying material, which extends to 41 inches, 
is light gray, very gravelly coarse sandy loam 
that has weathered in place, and is massive 
and strongly acid. 


The rock outcrop consists of bedrock and 
rubble dominated by biotite and hornblende 
diorite and granodiorite at lower elevations, 
and by quartz monzonite at midrange and 
higher elevations. Although they have differ- 
ent minerals, these rocks show little difference 
in weathering in the elevational range of this 
map unit. The rocks have developed a charac- 
teristic pattern of deep parallel joints that col- 
lect water, pollen, and dust, and that normally 
are filled with soil (Figure 8). The soil in 
these fractures most often classifies as Typic 
Cryorthent. 


Hydraulic conductivity of the soils is de- 
creased significantly by chemically induced 
hydrophobicity. It is low if the soils have 
been dry prior to rainfall, but may increase to 
moderately high once the soils become wet- 
ted. Overland flow, which varies with hy- 
drophobicity, is medium on gently sloping 
sites and rapid to very rapid on moderately 
steep sites. Plant-available water capacity is 
low in Typic Cryorthents and low to perhaps 
moderate in Dystric Cryochrepts. Effective 


rooting depth is greater than 40 inches in the 
unit. 


Maximum erosion hazard rating is mod- 
erate on nearly level to strongly sloping sites, 
and high on moderately steep sites. Approx- 
imately 25 percent of the unit is rated low, 40 
percent is moderate, and 35 percent is high. 
Sites immediately below rock outcrop ap- 
proach a very high rating. These soils are 
highly susceptible to sheet, rill, and gully 
erosion when unprotected by vegetative 
cover, because of their moderately steep 
slopes and low cohesive strength. Surface 
rock fragment cover typically is about 20 to 
60 percent. These fragments provide some 
protection from rain drop impact on bare sur- 
faces, but they also restrict water intake which 
speeds overland flow, leading to accelerated 
erosion. This phenomenon is especially no- 
table immediately below areas of rock outcrop 
and shallow soils. Landscape stability hazard 
is low under normal conditions. 


These soils are well suited for trails and 
for campsites on nearly level to gently sloping 
sites. Limitations include rapid water runoff, 
loose consistence, and moderately steep 
slopes. 


This map unit is poorly suited for com- 
mercial livestock grazing except in included 
meadows, because of the large proportion of 
rock outcrop, low forage production, and 
high susceptibility to sheet and rill erosion 
during and following disturbance. Areas may 
be used incidentally by pack stock as they 
travel through the region. 


Wildlife habitat is good to fair, primarily 
because of irregular forage availability and 
cover related to rock outcrop. Burrowing 
animals and insects may be active in these 
soils, and rodents adapted to high elevation 
find habitat in rock rubble. Abundant rock 
fragments often interfere with digging, and 
animal burrows in soil having loose consis- 
tence do not hold up well. Soil depth is great 
enough to provide habitat for winter hiberna- 
tion and protection from summer heat. 


Although watershed rating of the soils is 
moderately high, that of the map unit as a 
whole is limited by the amount of rock out- 
crop. The soils have significant depth to 
bedrock and readily transmit high purity 


snowmelt water to underground storage. 
Snow retention is high, and hydrograph re- 
sponse is rapid. 


Fire impacts are slight to moderate in this 
unit of high elevation, cold, and infertile soils. 
Fuel continuity is disrupted by rock outcrop 
and areas of low production, especially on 
Typic Cryorthents. Fuels are more concen- 
trated on Dystric Cryochrepts, but still are 
limited. 


These soils are susceptible to potential ef- 
fects from acidic precipitation, because of 
their low buffering capacity. 


110—Typic Cryorthents - 
Dystric Cryochrepts - Rock 
outcrop association, 15 to 45 
percent slopes. 


The soils' taxonomic names reflect the 
following characteristics: 


Typic: soils are characteristic of the great 
groups to which they belong (e.g., 
not unusually moist, shallow, or 
clayey); 


base saturation less than 60 percent; 
generally low fertility, but adequate 
for acid-loving plants; 


Dystric: 


Cry: very cold, with little warming in 


summer; 


orth: common form of the soil order 


(e.g., not unusually wet or sandy); 


ochr: light colored, organic-poor, or thin 


surface horizon; 


ent: Entisol, a soil order; a young, 
weakly developed soil; 


ept: Inceptisol, a soil order, slightly 
more developed than Entisols. 


This map unit occurs west of the Sierran 
crest, and mostly north of Lake Thomas A. 
Edison on strongly sloping to steep mountain 
sides and glacial moraines at elevations be- 
tween 8,300 and 11,600 feet. The soils 
formed primarily in colluvium and glacial till 
derived from granitic rock. 


Mean annual precipitation ranges from 35 
to 50 inches, most of which falls as snow. 


Vegetation series include red fir, lodgepole 
pine, whitebark pine, and alpine dwarf scrub. 


The association, which comprises 1.02 
percent of the survey area, is approximately 
40 percent Typic Cryorthents, 30 percent 
Dystric Cryochrepts, 25 percent rock outcrop, 
and 5 percent inclusions. Typic Cryorthents 
are found throughout the unit, but they are 
dominant at middle and high elevations and in 
bedrock joints. Dystric Cryochrepts tend to 
occur most frequently at lower elevations, on 
glacial till, on the most gently sloping 
northerly aspects, under heaviest vegetative 
cover. Rock outcrops occur randomly in the 
unit, and are easily recognized on aerial pho- 
tographs. Included in this map unit are Lithic 
Cryorthents in shallow bedrock depressions 
and in narrow fringes around the rock out- 
crops. 


The Typic Cryorthents are coarse to mod- 
erately coarse textured, very cold, deep to 
very deep, and moderately well drained to 
somewhat excessively drained. They formed 
in glacial till, colluvium, alluvium, and 
residuum derived from diorite, granodiorite, 
and quartz monzonite. The soils may or may 
not have a superficial layer of slightly decom- 
posed organic material which, if present, is 
less than one inch thick. The surface mineral 
horizon, which may have an admixture of 
volcanic ash, usually is water repellent, but 
underlying horizons are somewhat less water 
repellent. 


In a representative soil, the surface min- 
eral layer is 6 inches of light gray, cobbly 
sandy loam having an admixture of volcanic 
ash. It has a massive arrangement that breaks 
to weak granular structure, and is very 
strongly acid. The underlying material, which 
extends to at least 34 inches depth, is light 
brownish gray to very pale brown, very cob- 
bly sandy loam. It has weak subangular 
blocky to moderate granular structure, and is 
very strongly acid. 


The Dystric Cryochrepts are coarse to 
moderately coarse textured, very cold, deep to 
very deep, and well drained to somewhat ex- 
cessively drained. They formed in glacial till 
and colluvium derived from diorite, granodi- 
orite, and quartz monzonite, with occasional 
influence of mafic volcanics. The soils usu- 
ally have a superficial layer of slightly decom- 
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posed organic matter up to two inches thick. 
The surface mineral layer, which may have an 
admixture of volcanic ash, usually is water 
repellent, but the subsoil usually is not water 
repellent unless it contains volcanic ash. 


In a representative soil, the surface min- 
eral layer is 10 inches of pale brown, coarse 
sandy loam having moderate granular struc- 
ture. It is very strongly acid and slightly wa- 


-ter repellent. The subsoil, which is 22 inches 


thick, is very pale brown, gravelly coarse 
sandy loam and light gray, very gravelly 
coarse sandy loam having moderate granular 
to moderate subangular blocky structure and 
strongly acid reaction. The underlying 
material, which extends to 41 inches, is light 
gray, very gravelly coarse sandy loam that has 
weathered in place, and is massive and 
strongly acid. 


The rock outcrop consists of bedrock and 
rubble dominated by biotite and hornblende 
diorite and granodiorite at lower elevations, 
and by quartz monzonite at midrange and 
higher elevations. Although they have differ- 
ent minerals, these rocks show little difference 
in weathering in the elevational range of this 
map unit. The rocks have developed a charac- 
teristic pattern of deep parallel joints and 
fractures which collect water, pollen, and 
dust, and which normally are filled with soil. 


Hydraulic conductivity of the soils is de- 
creased significantly by chemically induced 
hydrophobicity. It is low if the soils have 
been dry prior to rainfall, but may increase to 
moderately high once the soils become wet- 
ted. Overland flow, which varies with slope 
steepness and hydrophobicity, is rapid to very 
rapid. Plant-available water capacity is low in 
Typic Cryorthents and low to perhaps mod- 
erate in Dystric Cryochrepts. Effective rooting 
depth is greater than 40 inches in the unit. 


Maximum erosion hazard rating is high on 
moderately steep sites, and very high on steep 
sites, most notably those immediately below 
rock outcrop. Approximately 25 percent of 
the unit is rated low because of rock outcrop, 
35 percent is high, and 40 percent is very 
high. The soils are highly susceptible to 
sheet, rill, and gully erosion when unpro- 
tected by vegetative cover, because of their 
slope steepness and low cohesive strength. 
Surface rock fragment cover typically is about 


20 to 60 percent. These fragments provide 
some protection from rain drop impact on bare 
surfaces, but they also restrict water intake 
which speeds overland flow, leading to accel- 
erated erosion. This phenomenon is espe- 
cially notable immediately below areas of rock 
outcrop and shallow soils. Landscape stabil- 
ity hazard is low under normal conditions. 


These soils are suitable for trails, but are 
unsuitable for campsites (except for a few 
scattered level sites) because of steep slopes. 
Limitations to trail construction and use in- 
clude steep slopes, rapid water runoff, loose 
consistence, and dustiness. 


This map unit is unsuitable for commercial 
livestock grazing because of large proportion 
of rock outcrop, low forage production, and 
high susceptibility to sheet and rill erosion 
during and following disturbance. 


Wildlife habitat is good to fair, primarily 
because of irregular forage availability and 
cover related to rock outcrop. Habitat quality 
also decreases with increasing elevation. Bur- 
rowing animals and insects may be active in 
these soils, and rodents adapted to high eleva- 
tion find habitat in rock rubble. Abundant 
rock fragments often interfere with digging, 
and animal burrows in top soil having loose 
consistence do not hold up well. Soil depth is 
great enough to provide habitat for winter hi- 
bernation and protection from summer heat. 


Watershed rating is moderate. It is limited 
by rock outcrop and steep slopes, which 
cause surface and subsurface runoff to be 
rapid to very rapid. The soils have significant 
depth to bedrock and readily transmit high 
purity snowmelt water to underground stor- 
age. Snow retention is high, and hydrograph 
response is rapid. 


Fire impacts are slight to moderate in this 
unit of high elevation, cold, and infertile soils. 
Fuel continuity is disrupted by rock outcrop 
and areas of low production, especially on 
Typic Cryorthents. Fuels are more concen- 
trated on Dystric Cryochrepts, but still are 
limited. 


These soils are susceptible to potential ef- 
fects from acidic precipitation, because of 
their low buffering capacity. 


111—Typic Cryorthents — Typic 
Cryochrepts — Rock outcrop 
complex, 0 to 45 percent slopes. 


The soils' taxonomic names reflect the 
following characteristics: 


Typic: soils are characteristic of the great 
groups to which they belong (e.g., 
not unusually moist, shallow, or 
clayey); 

Cry: very cold, with little warming in 
summer; 

orth: common form of the soil order 
(e.g., not unusually wet or sandy); 

ochr: light colored, organic-poor, or thin 
surface horizon; 

ent: Entisol, a soil order; a young, 
weakly developed soil; 

ept: Inceptisol, a soil order, slightly 


more developed than Entisols. 


This map unit occurs over nearly the full 
length of the survey area east of the Sierran 
crest on nearly level to steep glacial moraines, 
ridges, mountain sides, and alluvial bottoms 
at elevations between 8,000 and 11,600 feet. 
The soils developed most commonly from 
granitic materials, and less commonly from 
metamorphic materials in some of the northern 
delineations. 


Mean annual precipitation ranges from 20 | 


inches in the southern-most delineations to 50 
inches in the northern areas, most of which 
falls as snow. The most common vegetation 
series are whitebark pine and lodgepole pine; 
less common are limber pine in the central re- 
gion, and foxtail pine in Cottonwood Basin. 


The complex, which comprises 2.00 per- 
cent of the survey area, is approximately 40 
percent Typic Cryorthents, 30 percent Typic 
Cryochrepts, 20 percent rock outcrop, and 10 
percent inclusions. These components are too 
intricately mixed on the landscape to be delin- 
eated separately; nonetheless, the Typic Cry- 
ochrepts tend to be more common at lower el- 
evations, on nearly level, slightly concave 
positions that accumulate water and detritus, 
and support heaviest vegetation. The delin- 
eation in the vicinity of Hilton Creek Lakes 


contains only a minor amount of rock out- 
crop. The unit contains the following inclu- 
sions: Lithic Cryorthents in shallow bedrock 
depressions and in narrow fringes around 
granitic rock outcrops; Typic Cryorthents, 
tephritic mainly in the northern delineations 
influenced by volcanic ash; and Dystric Cry- 
ochrepts in the high precipitation regions and 
in soils containing pumice. 


The Typic Cryorthents are coarse to mod- 
erately coarse textured, very cold, deep to 
very deep, and moderately well drained to 
somewhat excessively drained. They formed 
in colluvium and glacial till, as well as allu- 
vium and residuum derived primarily from 
granitic rocks and secondarily from volcanic 
and metamorphic rocks. The rock types in- 
clude diorite, granodiorite, quartz monzonite, 
felsic tuff and latite, hornfels, low-grade 
schist, and gneiss. The soils may or may not 
have a superficial layer of slightly decom- 
posed organic material which, if present, is 
less than one inch thick. 


In a representative soil, the surface min- 
eral layer is 6 inches of light gray, cobbly 
sandy loam having an admixture of volcanic 
ash. It has a massive arrangement that breaks 
to weak granular structure, and is very 
strongly acid. The underlying material, which 
extends to at least 34 inches depth, is light 
brownish gray to very pale brown, very cob- 
bly sandy loam. It has weak subangular 
blocky to moderate granular structure, and is 
very strongly acid. 


The Typic Cryochrepts are coarse to mod- 
erately coarse textured, very cold, moderately 
deep to very deep, and well drained to some- 
what excessively drained. They formed in 
glacial till and colluvium derived from biotite 
and hornblende diorite, granodiorite, and 
quartz monzonite, or infrequently from meta- 
morphic rocks. The soils may or may not 
have a superficial layer of slightly decom- 
posed organic matter up to one inch thick. 


In a representative soil, the surface min- 
eral layer is 4 inches of dark grayish brown, 
gravelly sandy loam having moderate granular 
structure. It is strongly acid and slightly to 
moderately water repellent. The subsoil, 
which is 11 inches thick, is very pale brown, 
very gravelly sandy loam having moderate 
granular structure. It is moderately acid and 
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slightly water repellent. The substratum, 
which extends to at least 26 inches, is very 
pale brown to white, extremely gravelly 
loamy sand. It is massive, breaking to single 
grain, moderately acid, and wettable. 


The rock outcrop consists of bedrock and 
rubble dominated by biotite and hornblende 
diorite and granodiorite at lower elevations, 
and by porphyritic quartz monzonite at 
midrange and higher elevations. Although 
they have different minerals, these rocks 
show little difference in weathering in the ele- 
vational range of this map unit. The rocks 
have developed a characteristic pattern of deep 
parallel joints that collect water, pollen, and 
dust, and that normally are filled with soil 
(Typic Cryorthents). 


Hydraulic conductivity is moderately high 
to high, although it may be decreased signifi- 
cantly by chemically induced hydrophobicity. 
Overland flow, which varies with hydropho- 
bicity, is medium on gently sloping sites and 
rapid to very rapid on moderately steep and 
steep sites. Plant-available water capacity is 
low in Typic Cryorthents and low to perhaps 
moderate in Typic Cryochrepts. Effective 
rooting depth is greater than 36 inches in the 
unit. 


Maximum erosion hazard rating is mod- 
erate on nearly level to strongly sloping sites, 
and high on moderately steep and steep sites. 
Approximately 20 percent of the unit is rated 
low, 40 percent is moderate, and 40 percent is 
high. Steeply sloping sites immediately be- 
low rock outcrop have a very high rating. 


These soils are highly susceptible to sheet, 
rill, and gully erosion when unprotected by 
vegetative cover, because of their moderately 
steep slopes and low cohesive strength. Sheet 
erosion is notable in these soils regardless of 
surface cover. Surface rock fragment cover 
ranges from 10 to 80 percent. These frag- 
ments provide some protection from rain drop 
impact on bare surfaces, but they also restrict 
water intake which speeds overland flow, 
leading to accelerated erosion. This phe- 
nomenon is especially notable immediately 
below areas of rock outcrop and shallow 
soils. Landscape stability hazard is low under 
normal conditions. 


These soils are well suited for trails and 
for campsites on nearly level to gently sloping 
sites. Limitations include rapid water runoff, 
loose consistence, and moderately steep and 
steep slopes. 


This map unit is poorly suited for com- 
mercial livestock grazing because of the large 
proportion of rock outcrop, low forage pro- 
duction, and high susceptibility to sheet and 
rill erosion during and following disturbance. 
Areas may be used incidentally by pack stock 


-as they travel through the region. 


Wildlife habitat is fair because of low for- 
age production. Burrowing animals and in- 
sects may be active in these soils, and rodents 
adapted to high elevation find habitat in rock 
rubble. Abundant rock fragments often inter- 
fere with digging, and animal burrows in top 
soil having loose consistence do not hold up 
well. Soil depth is great enough to provide 
habitat for winter hibernation and protection 
from summer heat. 


Watershed rating ranges from moderately 
low to moderately high, primarily because of 
the large variation in precipitation among the 
various map unit delineations. It is limited by 
the amount of rock outcrop and high rock 
fragment content of the soils. These sites in- 
tercept snowmelt and rainfall water, then 
transfer it to lower lying receiving water- 
sheds. Snow retention is high, and hydro- 
graph response is rapid. 


Fire impacts are slight to moderate in this 
unit of high elevation, cold, and infertile soils. 
Fuel continuity is disrupted by rock outcrop 
and areas of low production, especially on 
Typic Cryorthents. Fuels are more concen- 
trated on Dystric Cryochrepts, but still are 
limited. 


These soils are susceptible to potential ef- 
fects from acidic precipitation, because of 
their low buffering capacity. 


112—Typic Cryorthents — Entic 
Cryumbrepts complex, 0 to 45 
percent slopes. 


The soils' taxonomic names reflect the 
following characteristics: 


Typic: soils are characteristic of the great 
groups to which they belong (e.g., 
not unusually moist, shallow, or 
clayey); 

Entic: —_ lack of subsoil development; 

Cry: very cold, with little warming in 
summer; 

orth: common form of the soil order 
(e.g., not unusually wet or sandy); 

umbr: dark colored, organic-rich surface 
horizon having low base saturation; 

ent: Entisol, a soil order; a young, 
weakly developed soil; 

ept: Inceptisol, a soil order, slightly 


more developed than Entisols. 


This map unit occurs west of the Sierran 
crest on nearly level to steep ridges, mountain 
sides, glacial moraines, and alluvial bottoms 
at elevations between 7,000 and 10,400 feet. 
The soils formed in colluvium, glacial till, and 
alluvium weathered from granitic rock. 


Mean annual precipitation ranges from 30 
to 45 inches, most of which falls as snow. 
Vegetation series include mixed conifer, red 
fir, lodgepole pine, whitebark pine, and alpine 
dwarf scrub. 


The complex, which comprises 1.69 per- 
cent of the survey area, is approximately 50 
percent Typic Cryorthents, 40 percent Entic 
Cryumbrepts, and 10 percent inclusions. Al- 
though the soils are too intermingled on the 
landscape to be mapped separately, some gen- 
eral relations are noted: Typic Cryorthents 
dominate on the steepest slopes and at middle 
and high elevations; Entic Cryumbrepts tend 
to occur most frequently on the more gently 
sloping glacial till deposits at lower eleva- 
tions, and especially under grass and sedge. 
Included in this unit are small areas of granitic 
rock outcrop and rubble. Lithic Cryorthents 
are associated with the rock outcrop, usually 
at elevations above about 8,000 feet. Dystric 
Xerorthents occur at the lowest elevations, 
especially on southerly aspects in the southern 
portion of the survey area. 


The Typic Cryorthents are coarse to mod- 
erately coarse textured, very cold, deep to 
very deep, and moderately well drained to 


somewhat excessively drained. They formed 
from colluvium and glacial till, and less com- 
monly from alluvium and residuum derived 
primarily from granitic rocks. The surface 
horizon of some pedons may be enriched with 
volcanic ash, but usually the ash is not a ma- 
jor component. The soils may or may not 
have a superficial layer of slightly decom- 
posed organic material which, if present, 
usually is less than two inches thick. 


In a representative soil, the surface min- 
eral layer is 6 inches of light gray, cobbly 
sandy loam having an admixture of volcanic 
ash. It has a massive arrangement that breaks 
to weak granular structure, and is very 
strongly acid. The underlying material, which 
extends to at least 34 inches depth, is light 
brownish gray to very pale brown, very cob- 
bly sandy loam. It has weak subangular 
blocky to moderate granular structure, and is 
very strongly acid. 


The Entic Cryumbrepts are coarse to mod- 
erately coarse textured, very cold, moderately 
deep to very deep, and well drained to some- 
what excessively drained. They formed in 
colluvium, glacial till, and alluvium derived 
from granitic or, less commonly, metamor- 
phic rocks. The soils may or may not have a 
superficial layer of slightly decomposed or- 
ganic material which, if present, is less than 
two inches thick. 


In a representative soil, the surface min- 
eral layer is 2 inches of grayish brown, 
gravelly loamy coarse sand that is single 
grained. It is very strongly acid and ex- 
tremely water repellent. This is underlain by 
25 inches of grayish brown, loamy coarse 
sand having weak granular structure, strongly 
acid reaction, and extreme to very slight water 
repellence. The substratum, to at least 64 
inches depth, is grayish brown, light brown- 
ish gray, or light yellowish brown, loamy 
coarse sand or gravelly loamy coarse sand that 
is massive to weak granular. It is strongly 
acid and wettable. 


Chemically induced hydrophobicity al- 
lows only low hydraulic conductivity of dry 
surface soil. Once the soil becomes wetted, 
hydraulic conductivity increases to moderately 
high. Overland flow, which varies with slope 
steepness and hydrophobicity, is medium to 
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low. Effective rooting depth is greater than 
36 inches in the unit. ; 


Maximum erosion hazard rating is mod- 
erate on nearly level to strongly sloping sites, 
and high on moderately steep and steep sites. 
Approximately 40 percent of the unit is rated 
moderate, and 60 percent is rated high. These 
soils are highly susceptible to sheet, rill, and 
gully erosion when unprotected by surface 
cover. Surface rock fragment cover typically 
is about 15 to 70 percent. These fragments 
provide some protection from rain drop im- 
pact on bare surfaces, but they also restrict 
water intake which speeds overland flow, 
leading to accelerated erosion, especially on 
downslope sites. Landscape stability hazard 
is low under normal conditions. 


These soils are well suited for trails, and 
for campsites on nearly level to gently sloping 
sites. Limitations include rapid water runoff, 
loose consistence, and moderately steep and 
steep erodible slopes. 


This map unit is poorly suited for com- 
mercial livestock grazing except in included 
meadows because of low forage production 
and high susceptibility to sheet and rill erosion 
during and following disturbance, especially 
on moderately steep and slopes. These areas 
can be used incidentally by pack stock. 


Wildlife habitat is good to fair. It de- 
creases in quality with increasing elevation. 
Burrowing animals and insects are active in 
these soils. Abundant rock fragments often 
interfere with digging, and animal burrows in 
top soil having loose consistence do not hold 
up well. Soil depth generally is great enough 
to provide habitat for winter hibernation and 
protection from summer heat. 


Watershed rating generally is moderately 
high for the survey area because of the soils’ 
significant depth to bedrock and the large 
amount of high purity water collected and 
transmitted to underground storage. Snow 
retention is high, and hydrograph response is 
rapid. 


Fire impacts are moderate on these soils. 
Above ground fuels normally are adequate to 
carry a fire through the unit, but surface fuels 
usually are too light and scattered to result in 
more than a low or moderate intensity burn. 
Fire impacts decrease with increasing eleva- 


tion because of decreasing temperatures and 
fuel concentrations. 


These soils are susceptible to potential ef- 
fects from acidic precipitation, because of 
their low buffering capacity. 


113—Typic Cryorthents -— Typic 
Cryumbrepts — Rock outcrop 
complex, 0 to 45 percent slopes. 


The soils' taxonomic names reflect the 
following characteristics: 


Typic: soils are characteristic of the great 
groups to which they belong (e.g., 
not unusually moist, shallow, or 
clayey); 

Cry: very cold, with little warming in 
summer; 

orth: common form of the soil order 
(e.g., not unusually wet or sandy); 

umbr: dark colored, organic-rich surface 
horizon having low base saturation; 

ent: Entisol, a soil order; a young, 
weakly developed soil; 

ept: Inceptisol, a soil order, slightly 


more developed than Entisols. 


This map unit occurs in the northwestern 
part of the survey area on nearly level to steep 
mountain sides and glacial moraines, at eleva- 
tions between 8,000 and 10,400 feet. The 
soils formed primarily in colluvium and 
glacial till developed from granodiorite, dior- 
ite, and quartz monzonite. 


Mean annual precipitation ranges from 35 
to 50 inches, most of which falls as snow. 
Vegetation series include red fir, lodgepole 
pine, whitebark pine, and alpine dwarf scrub. 


The map unit, which comprises 1.44 per- 
cent of the survey area, is approximately 35 
percent Typic Cryorthents, 35 percent Typic 
Cryumbrepts, 20 percent rock outcrop, and 
10 percent inclusions. Although the soils are 
too intermingled on the landscape to be 
mapped separately, some general relations are 
noted: Typic Cryorthents occur most com- 
monly on upper, more convex landscapes and 
bouldery glacial moraines that support less 
vegetation than Typic Cryumbrepts. They are 


more likely than Typic Cryumbrepts to have 
developed from quartz monzonite. Typic 
Cryumbrepts occur most commonly on lower 
landscape positions and on northerly facing 
slopes having a closed forest canopy or heavy 
grass or sedge cover. The forested sites 
usually have an organic litter layer, and all 
sites have dark colored topsoil. At high ele- 
vations, grasses and sedges can provide ade- 
quate organic matter from annual root decay to 
develop the A horizon necessary for the for- 
mation of Typic Cryumbrepts. The unit con- 
tains small scattered inclusions of Entic 
Cryumbrepts and Typic Cryochrepts. Lithic 
Cryorthents are in very narrow fringes around 
rock outcrops; wet Typic Cryumbrepts occur 
in meadows; and Aquic Cryumbrepts occur in 
the bottom of Fish Valley and in riparian 
zones. 


The Typic Cryorthents are coarse to mod- 
erately coarse textured, very cold, deep to 
very deep, and moderately well drained to 
somewhat excessively drained. More than 
half the soils have a slightly decomposed sur- 
face organic layer that commonly is less than 
one inch thick, but that may reach three inches 
thickness. The surface mineral layer typically 
is water repellent, and may contain an admix- 
ture of volcanic ash. The underlying mineral 
soil normally has lighter, brighter colors and 
greater rock fragment content, and it may have 
slightly better developed structure, although 
structures seldom are more pronounced than 
weak granular. Distinctive subsoil horizons 
are not well developed, even under a closed 
canopy of mature trees, because of the high 
proportion of resistant minerals and limited 
conditions for chemical weathering. 


In a representative soil, the surface min- 
eral layer is 6 inches of light gray, cobbly 
sandy loam having an admixture of volcanic 
ash. It has a massive arrangement that breaks 
to weak granular structure, and is very 
strongly acid. The underlying material, which 
extends to at least 34 inches depth, is light 
brownish gray to very pale brown, very cob- 
bly sandy loam. It has weak subangular 
blocky to moderate granular structure, and is 
very strongly acid. 


Typic Cryumbrepts are coarse to moder- 
ately coarse textured, very cold, deep to very 
deep, and well drained to somewhat exces- 


sively drained. The soils normally have a su- 
perficial layer of slightly decomposed organic 
material less than two inches thick. Typically, 
the surface mineral layer may be moderately 
water repellent, and contain an admixture of 
volcanic ash. The subsoil usually has slight 
to no water repellency. 


In a representative soil, the surface min- 
eral layer is 10 inches of yellowish brown 
sandy loam having weak granular structure. 
It is strongly acid and slightly water repellent. 
The subsoil, which is 20 inches thick, is yel- 
lowish brown to dark yellowish brown sandy 


- loam or gravelly sandy loam, having moderate 


granular structure. It is strongly acid, and is 
not water repellent (some comparable soils are 
slightly water repellent in the subsoil). The 
substratum, which extends to at least 41 
inches depth, is dark brown very gravelly 
coarse sandy loam having moderate granular 
structure, and strongly acid reaction. 


Rock outcrop consists of hard bedrock 
and rubble dominated by hornblende-bearing, 
biotite diorite and granodiorite at lower eleva- 
tions, and quartz monzonite at higher eleva- 
tions. These rocks have developed a charac- 


teristic pattern of deep perpendicular joints 


and fractures that collect water, pollen, and 
dust. The joints normally are filled with soil 
that can support a well developed plant com- 
munity. The various rock types show little 
difference in weathering over the elevational 
range of this map unit. 


Hydraulic conductivity is moderately 
high, unless the topsoil is water repellent. 
Overland flow is medium to rapid. Plant- 
available water capacity is low. Effective 
rooting depth is greater than 40 inches in the 
unit. 


Maximum erosion hazard rating is mod- 
erate on nearly level to strongly sloping sites, 
high on moderately steep sites (except those 
immediately below rock outcrop, which are 
very high), and very high on steep sites. Ap- 
proximately 30 percent of the unit is rated 
low, 20 percent is moderate, 25 percent is 
high, and 25 percent is very high. These soils 
are susceptible to sheet, rill, and gully erosion 
when unprotected by vegetative cover, be- 
cause of their steep slopes and low cohesive 
strength. Surface rock fragment cover aver- 
ages approximately 40 percent on Typic Cry- 
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orthents and 25 percent on Typic Cryum- 
brepts, with a total range from 0 to 70 per- 
cent. These fragments provide some protec- 
tion from rain drop impact on bare surfaces, 
but they also restrict water intake which 
speeds overland flow, leading to accelerated 
erosion. Overland flow can be particularly 
acute immediately below rock outcrops. 
Landscape stability hazard is moderately low 
under normal conditions. 


These soils are well suited for trails, and 
well suited to unsuitable for campsites be- 
cause of slope steepness. Limitations to trail 
building include rapid water runoff, loose 
consistence, and steep slopes. 


Most of this unit is unsuitable for live- 
stock grazing because of high erosion hazard, 
rock outcrop, and low forage production, es- 
pecially on Typic Cryorthents. Recreational 
pack stock can make incidental use of the unit. 


Wildlife habitat, which decreases in qual- 
ity with increasing elevation, is good to fair. 
It appears to be better on Typic Cryumbrepts, 
and poorer on Typic Cryorthents. The Typic 
Cryumbrepts support good summer habitat 
for deer and other migratory species. Bur- 
rowing animals and insects easily can find ad- 
equate depth for winter hibernation and sum- 
mer thermal protection, although rock frag- 
ments may interfere with digging. Rodents 
often find suitable habitat in rock rubble. 


Watershed rating is moderate. The unit 
receives above average precipitation for the 
survey area, but much of this water is shed 
rapidly by rock outcrops. The principal wa- 
tershed importance of the complex is to collect 
and temporarily store high quality water and 
conduct it to lower elevation storage areas. 
Snow retention is high, and hydrograph re- 
sponse is rapid. 


The impact of fire is slight to moderate be- 
cause of rock outcrop and light, scattered fu- 
els. Soil and atmospheric temperatures are 
low enough to limit fuel production and fire 
hazard. 


These soils are susceptible to potential ef- 
fects from acidic precipitation, because of 
their low buffering capacity. They are well 
suited for monitoring the environmental ef- 
fects of atmospheric pollutants, because of 


their accessibility and diversity of soils and 
ecosystems. 


114—Typic Cryorthents—Rock 
outcrop complex, 0 to 45 
percent slopes. 


The soil's taxonomic name reflects the 
following characteristics: 


Typic: soil is characteristic of the great 
group to which it belongs (e.g., not 
unusually moist, shallow, or 
clayey); 
very cold, with little warming in 
summer; 


Cry: 
orth: common form of the soil order 
(e.g., not unusually wet or sandy); 


ent: Entisol, the soil order; a young, 
weakly developed soil. 


This map unit is found most commonly in 
the western portion of the survey area; a few 
delineations are in the northern portion of the 
area east of the Sierran crest, and two small 
delineations are in the southeastern portion, 
below Mount Whitney. Generally, delin- 
eations in this complex lie further from the 
crest than do those in map unit 147, in which 
rock outcrop dominates over Typic Cry- 
orthents. 


The map unit occurs on nearly level to 
steep mountain sides, glacial moraines, and 
alluvial bottoms, and in granitic bedrock joints 
at elevations between 7,100. and 12,200 feet. 
The soils formed in colluvium, glacial till, al- 
luvium, and, less commonly, residuum 
weathered from granitic rock. 


Mean annual precipitation ranges from 20 
to 45 inches, most of which falls as snow. 
Vegetation series include upper elevation 
mixed conifer-fir, Jeffrey pine, red fir, lodge- 
pole pine, and whitebark pine. 


The complex, which comprises 4.78 per- 
cent of the survey area, is 50 percent Typic 
Cryorthents, 35 percent rock outcrop, and 15 
percent inclusions. Although the soils are too 
intricately interspersed among the rock out- 
crops to allow them to be separated at the 
mapping intensity of this survey, most of the 
soils are easily distinguished from rock out- 


crop by ground reconnaissance or interpreta- 
tion from aerial photographs. The unit con- 
tains the following inclusions: Dystric Cry- 
ochrepts at low elevations west of the Sierran 
crest, on heavily vegetated, nearly level to 
gently sloping, concave sites; Lithic Cry- 
orthents and Lithic Cryumbrepts in very nar- 
row fringes around rock outcrops and in 
shallow rock depressions; Entic Cryumbrepts 
on heavily vegetated, depressional sites over- 
lying basaltic parent material; and Andic 
Cryumbrepts in tephra-enriched deposits in 
Lone Pine Creek, above Whitney Portal. 


The Typic Cryorthents are coarse to mod- 
erately coarse textured, very cold, deep to 
very deep, and moderately well drained to 
somewhat excessively drained. A slightly de- 
composed surface organic layer less than one 
inch thick can be found under forest canopies, 
especially on nearly level to strongly sloping 
sites, where it may attain three inches thick- 
ness. The surface mineral horizon usually is 
water repellent, and may contain an admixture 
of fine pumice. Horizontal plant roots often 
are concentrated near the bottom of this layer. 


The underlying soil normally has lighter, 
brighter colors, fewer roots, and greater rock 
fragment content, but little or no pumice. It 
may have slightly better developed structure, 
although structures seldom are more pro- 
nounced than weak granular. Distinctive sub- 
soil horizons are not well developed, even 
under a closed canopy of mature trees, be- 
cause of the high proportion of resistant min- 
erals and limited conditions for chemical 
weathering. Water repellence decreases sig- 
nificantly from top soil to underlying materi- 
als. 


In a representative soil, the surface min- 
eral layer is 6 inches of light gray, cobbly 
sandy loam having an admixture of volcanic 
ash. It has a massive arrangement that breaks 
to weak granular structure, and is very 
strongly acid. The underlying material, which 
extends to at least 34 inches depth, is light 
brownish gray to very pale brown, very cob- 
bly sandy loam. It has weak subangular 
blocky to moderate granular structure, and is 
very strongly acid. 


Rock outcrop consists of hard bedrock 
and rubble dominated by hornblende—bearing, 
biotite diorite and granodiorite at lower eleva- 


tions, and biotite quartz monzonite at higher 
elevations, especially near the crest of the 
Sierra Nevada. These rocks have developed a 
characteristic pattern of deep parallel joints 
which collect water, pollen, and dust. The 
joints normally are filled with soil that can 
support a well developed plant community. 
Below about 8,000 feet elevation, diorite and 
granodiorite tend to weather more readily than 
quartz monzonite, because they contain more 
weatherable minerals such as plagioclase, 
biotite, and hornblende. 


Hydraulic conductivity of Typic Cry- 
orthents is moderately high, although it may 
be decreased significantly by chemically in- 
duced hydrophobicity. Considerable water 
infiltration in the nonwettable soils is through 
open channels created by insects, soil ani- 
mals, and plant roots. The hydraulic conduc- 
tivity of hydrophobic soils increases after they 
become wetted. Overland flow is medium on 
wettable, gently sloping sites, and rapid on 
hydrophobic and moderately steep sites. 
Plant—available water capacity is low. Effec- 
tive rooting depth is greater than 40 inches. 


Maximum erosion hazard rating is mod- 
erate on nearly level to strongly sloping sites, 
high on moderately steep sites (except imme- 
diately below rock outcrop, where it is very 
high), and very high on steep sites. Approx- 
imately 35 percent of the unit is rated low 
(including rock outcrop), 20 percent is mod- 
erate, 25 percent is high, and 20 percent is 
very high. These soils are susceptible to 
sheet, rill, and gully erosion when unpro- 
tected by vegetative cover, because of their 
low cohesive strength. Surface rock frag- 
ments, which can range up to 70 percent, 
provide protection from rain drop impact on 
bare surfaces, but they also restrict water in- 
take which speeds overland flow, leading to 
accelerated erosion. Erosion hazard is great- 
est directly below rock outcrops, because of 
the excessive amount of overland flow water. 
Recovery from disturbance generally is slow, 
especially on the moderately steep slopes. 
Landscape stability hazard is low under nor- 
mal conditions. 


These soils generally are well suited for 
trails and for campsites on nearly level to gen- 
tly sloping sites. The major limitations, apart 
from moderately steep slopes, are caused by 
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the soils' loose consistence, which increases 
erodibility and decreases trafficability, and by 
water repellence, which increases erodibility. 
Runoff water often becomes concentrated in 
trails and is conducted along their length, 
eroding the surface. These effects can be 
minimized by proper construction and spacing 
of water bars. Trails and campsites con- 
structed in these soils tend to be dusty when 
dry, but generally are less dusty than soils 
derived from metavolcanic rock or which 
contain appreciable amounts of fine volcanic 
ash. 


Although this map unit in general is little 
used for commercial livestock grazing, some 
of the meadows are well suited for grazing, 
and are grazed by cattle under active allot- 
ments. These meadows are recovering from 
past over-grazing, and today are in fair to 
good condition. Soil and vegetative recovery 
of abused meadows normally requires several 
decades. Most grazing allotments are vacant, 
but they still are used extensively by recre- 
ational and commercial pack stock. Apart 
from the meadows, areas of Typic Cry- 
orthents provide secondary forage for pack 
stock and for cattle in active allotments. The 
short growing season, low forage productiv- 
ity, difficult accessibility, and high erodibility 
limit the grazing use of these areas. 


Wildlife habitats, which decrease in qual- 
ity with increasing elevation, are fair to poor. 
Limited forage production and quality sup- 
ports fewer animal species than do units hav- 
ing warmer, more developed soils and greater 
vegetative diversity. Soil conditions are suit- 
able for burrowing animals and insects, al- 
though the high proportion of rock fragments 
increases the difficulty of digging. Rodents 
adapted to high elevation find habitat in rock 
rubble. 


Watershed rating of this unit ranges from 
moderately high to moderately low, because 
of the range in precipitation and occurrence of 
bedrock. The relatively large extent of the 
unit is a significant component of its water- 
shed importance. Bedrock fractures and 
joints probably are significant conduits of 
cold, high purity water to lower elevation, 


higher porosity regions. Snow retention is 


high. Hydrograph response is rapid during 
snow melt and rainstorms, because of rapid 


transmission rates to stream channels. Snow 
melt and rainfall from this unit provide sub- 
stantial high purity water to recharge reser- 
voirs. 


The impact of fire is slight because of 
low, discontinuous fuel production and lim- 
ited soil development. 


Typic Cryorthents are susceptible to po- 
tential effects from acidic precipitation, be- 
cause of the soils' low buffering capacity. 


115—Typic Cryorthents - Rock 


outcrop complex, 40 to 85 
percent slopes. 


The soil's taxonomic name reflects the 
following characteristics: 


Typic: soil is characteristic of the great 
group to which it belongs (e.g., not 
unusually moist, shallow, or 
clayey); 
very cold, with little warming in 
summer; 


Cry: 


common form of the soil order 
(e.g., not unusually wet or sandy); 


orth: 


ent: Entisol, the soil order; a young, 
weakly developed soil. 


This map unit occurs throughout the sur- 
vey area on steep to extremely steep mountain 
sides and glacial moraines at elevations rang- 
ing from 6,700 to 13,900 feet. The soils 
formed in colluvium and glacial till, as well as 
minor amounts of alluvium, derived domi- 
nantly from granitic rock. 


Mean annual precipitation ranges from 20 
to 50 inches, most of which falls as snow. 
Vegetation series include upper elevation 
mixed conifer-fir, Jeffrey pine, red fir, lodge- 
pole pine, and whitebark pine. 


The complex, which comprises 6.03 per- 
cent of the survey area, is 55 percent Typic 
Cryorthents, 30 percent rock outcrop, and 15 
percent inclusions. Approximately 10 percent 
of the unit, most notably in the Kaiser 
Wilderness, includes soils on slopes to about 
20 percent steepness. Although the soils are 
too intricately interspersed among the rock 
outcrops for them to be separated at the map- 
ping intensity of this survey, soils are easily 


distinguished from rock outcrop by ground 
reconnaissance or aerial photograph interpre- 
tations. 


The unit contains minor inclusions of 
Lithic Cryorthents in very narrow fringes 
around rock outcrops, and Dystric Cry- 
ochrepts, Typic Cryochrepts, and Entic 
Cryumbrepts in some bedrock joints and 
pockets, especially on the most gentle slope 
positions and along alluvial bottoms. Dystric 
Cryochrepts are west of the Sierran crest, and 
Typic Cryochrepts are east of the crest; Um- 
brepts seem to be most common in basaltic 
parent materials. Minor areas of Typic Cry- 
oborolls occur east of the Sierran crest. Typic 
Xerorthents occur on some south-facing 
slopes below about 9,000 feet elevation in the 
south eastern portion of the survey area. 


Rock outcrops, which are best exposed in 
glacially scoured canyons, consist of hard 
bedrock and rubble, including talus and rock 
glaciers. Although small areas of basaltic and 
metamorphic rock are included, the rock is 
dominated by hornblende-bearing, biotite 
diorite and granodiorite at lower elevations, 
and biotite quartz monzonite at higher eleva- 
tions, especially near the crest of the Sierra 
Nevada. These rocks have developed a char- 
acteristic pattern of deep, three-dimensional, 
mutually perpendicular joints and miscella- 
neous fractures which collect water, pollen, 
and dust. These fissures normally are filled 
with soil which may support a well developed 
plant community. Below about 8,000 feet el- 
evation, diorite and granodiorite tend-to 
weather more readily than quartz monzonite, 
because they contain more weatherable min- 
erals such as plagioclase, biotite, and horn- 
blende. 


The Typic Cryorthents typically are coarse 
to moderately coarse textured, very cold, deep 
to very deep, and moderately well drained to 
somewhat excessively drained. A slightly de- 
composed surface organic layer less than one 
inch thick may be found under forest 
canopies. The surface mineral horizon usu- 
ally is water repellent, and often contains fine 
pumice, especially in the northern portion of 
the survey area. Plant roots, which domi- 
nantly are parallel to the ground surface, tend 
to be concentrated near the bottom of this 
layer. 


The underlying soil normally has lighter, 
brighter colors, fewer roots, and greater rock 
fragment content, but little or no pumice. It 
may have slightly better developed structure, 
although structures seldom are more pro- 
nounced than weak granular. Distinctive sub- 
soil horizons are not well developed, because 
of the high proportion of resistant minerals 
and limited conditions for chemical weather- 
ing. Water repellency decreases significantly 
from top soil to underlying material. 


In a representative soil, the surface min- 
eral layer is 6 inches of light gray, cobbly 
sandy loam having an admixture of volcanic 
ash. It has a massive arrangement that breaks 
to weak granular structure, and is very 
strongly acid. The underlying material, which 
extends to at least 34 inches depth, is light 
brownish gray to very pale brown, very cob- 
bly sandy loam. It has weak subangular 
blocky to moderate granular structure, and is 
very strongly acid. 


Hydraulic conductivity of Typic Cry- 
orthents is moderately high; overland flow is 
very rapid, especially on hydrophobic soils. 
Plant-available water capacity is very low to 
low. Effective rooting depth is greater than 
AO inches. 


Maximum erosion hazard rating is very 
high. These soils are highly susceptible to 
sheet, rill, and gully erosion because of the 
very steep slopes, limited vegetative cover, 
and the soils' low cohesive strength. Surface 
rock fragments, which can range up to 70 
percent, provide protection from rain drop 
impact on bare surfaces, but they also restrict 
water intake which speeds overland flow, 
leading to accelerated erosion. Erosion hazard 
is greatest directly below rock outcrops, be- 
cause of the excessive amount of overland 
flow water. Recovery from disturbance gen- 
erally is very slow. Landscape stability haz- 
ard is high to very high. Soils commonly un- 
dergo soil creep, and are highly susceptible to 
debris avalanches and, in drainage bottoms, 
debris torrents. 


These soils are poorly suited for trails and 
are unsuitable for campsites, because of the 
very steep slopes, loose soil consistence, hy- 
drophobicity, and generally very high erosion 
hazard. Trails must be carefully constructed 
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and maintained, especially with regard to wa- 
ter diversions and switchbacks. 


This map unit is unsuitable for livestock 
grazing, except for occasional over-night or 
transitory use by recreational pack stock on 
gently sloping inclusions. 


Wildlife habitats range from good to poor, 
following the gradient of decreasing forage 
production with increasing elevation and slope 
steepness, and decreased production is areas 
of rock outcrop. This map unit supports 
fewer animal species than do units having 
warmer, more developed soils and greater 
vegetative diversity on more gentle slopes. 
Burrowing animals are limited by slope steep- 
ness, which allows soil creep and landslides, 
and the high proportion of rock fragments, 
which increase the difficulty of digging. Ro- 
dents adapted to high elevation find habitat in 
rock rubble. 


Watershed rating is moderately low to 
moderate, primarily because of the great 
variation in precipitation throughout the unit, 
and limitation of very steep and extremely 
steep slopes. Soil permeability and depth are 
adequate to collect significant snowmelt and 
rain water and transfer it to streams or to 
bedrock fractures and joints which eventually 
conduct it to lower elevation, higher porosity 
aquifers. Snow retention is high. Hydro- 
graph response is rapid. The large size of this 
unit augments its watershed importance. 


The impact of fire is slight because of 
low, discontinuous fuel production and lim- 
ited soil development. 


Typic Cryorthents are susceptible to po- 
tential effects from acidic precipitation, be- 
cause of the soil's low buffering capacity. 


116—Typic Cryorthents - Rock 
outcrop — Lithic Cryorthents 
complex, 0 to 30 percent slopes. 


The soils’ taxonomic names reflect the 
following characteristics: 


Typic: soils are characteristic of the great 
groups to which they belong (e.g., 
not unusually moist, shallow, or 


clayey); 


Lithic: shallow, depth to bedrock less than 
20 inches; 

Cry: very cold, with little warming in 
summer; 

orth: common form of the soil order 
(e.g., not unusually wet or sandy); 

ent: Entisol, a soil order; a young, 


weakly developed soil; 


This map unit is found in the northern 
portion of the survey area on each side of the 
Sierran crest. It occurs on nearly level to 
moderately steep ridges and mountain sides at 
elevations between 6,700 and 11,600 feet in 
areas of granitic rock. The soils formed in 
granitic colluvium, glacial drift, and alluvium, 
as well as from residuum to a minor extent; 
and in bedrock fractures. 


Mean annual precipitation ranges from 35 
to 45 inches, most of which falls as snow. 
Vegetation series include mixed conifer, red 
fir, lodgepole pine, whitebark pine, and alpine 
dwarf scrub. 


The complex, which comprises 1.51 per- 
cent of the area, is approximately 50 percent 
Typic Cryorthents, 25 percent rock outcrop, 
15 percent Lithic Cryorthents, and 10 percent 
inclusions. Lithic Cryorthents are closely as- 
sociated with rock outcrop; these associations 
are distributed randomly throughout the unit, 
and cannot be separated from Typic Cry- 
orthents at the intensity of mapping used in 
this survey. The unit contains the following 
inclusions: Entic Cryumbrepts under heavy 
grass or sedge cover, and in moist depres- 
sional sites, especially those supporting de- 
ciduous trees and shrubs mixed with conifers; 
Dystric Cryochrepts scattered through the unit 
west of the Sierran crest under well developed 
vegetative communities; Dystric Xerorthents 
below about 7,500 feet elevation. 


The Typic Cryorthents are coarse to mod- 
erately coarse textured, very cold, deep to 
very deep, and moderately well drained to 
somewhat excessively drained. They formed 
in glacial till, colluvium, alluvium, and 
residuum derived from diorite, granodiorite, 
and quartz monzonite. A few small areas de- 
rived from volcanic or metamorphic rock. 
The soils may or may not have a surface layer 
of slightly decomposed organic material that, 


if present, is less than one inch thick. Ina 
representative soil, the surface mineral layer is 
6 inches of light gray cobbly sandy loam 
having an admixture of volcanic ash. It has a 
massive arrangement that breaks to weak 
granular structure, and is very strongly acid. 
The underlying material, which extends to at 
least 34 inches depth, is light brownish gray 
to very pale brown, very cobbly sandy loam. 
It has weak subangular blocky to moderate 
granular structure, and is very strongly acid. 


The rock outcrop consists of bedrock and 
rubble dominated by biotite and hornblende 
diorite and granodiorite at lower and midrange 
elevations, and by quartz monzonite at higher 
elevations. These rocks have a characteristic 
pattern of deep parallel joints that collect wa- 
ter, pollen, and dust, and that normally are 
filled with soil (commonly Typic Cry- 
orthents). At elevations below about 8,000 
feet, diorite and granodiorite tend to weather 
more readily than quartz monzonite because 
they contain more nutrient-rich, weatherable 
minerals, including plagioclase, biotite, and 
hornblende. 


Lithic Cryorthents are coarse to moder- 
ately coarse textured, very cold, very shallow 
to shallow, and well drained to somewhat ex- 
cessively drained. They occur primarily in 
shallow bedrock depressions and in fringes 
around rock outcrops at elevations above 
8,000 feet. Surface organic layers are absent 
or less than one-half inch thick. In a 
representative soil, the surface mineral 
horizon is 6 inches of light brownish gray, 
gravelly to very gravelly loamy coarse sand 
having single grain arrangement or weak 
granular structure. It is moderately to 
extremely water repellent and very strongly 
acid. The underlying material is 3 inches of 
light brownish gray, very gravelly loamy 
coarse sand having weak granular structure, 
slight to moderate water repellency, and very 
strongly acid reaction. The substratum to 16 
inches depth is light gray, very gravelly loamy 
coarse sand. It is massive, and very strongly 
acid. 


Hydraulic conductivity of these coarse 
textured soils is decreased significantly by 
chemically induced hydrophobicity. It is low 
if the soils have been dry prior to rainfall, but 
may increase to moderately high once the soils 


become wetted. Overland flow, which varies 
with hydrophobicity, is medium on gently 
sloping sites and rapid on moderately steep 
sites. Plant-available water capacity is low. 
Effective rooting depth is greater than 40 
inches in Typic Cryorthents, and less than 20 
inches in Lithic Cryorthents. 


Maximum erosion hazard rating is mod- 
erate on nearly level to strongly sloping sites, 
and high on moderately steep sites. Approx- 
imately 25 percent of the unit is rated low, 45 
percent is moderate, and 30 percent is high. 
Sites immediately below rock outcrop and 
Lithic Cryorthents approach a very high rat- 
ing. These soils are highly susceptible to 
sheet, rill, and gully erosion when unpro- 
tected by vegetative cover, because of their 
moderately steep slopes, low cohesive 
strength, and in the case of Lithic Cryorthents 
shallow depth to bedrock. Surface rock 
fragment cover is 40 to 50 percent on Typic 
Cryorthents and approximately 30 percent on 
Lithic Cryorthents. These fragments provide 
some protection from rain drop impact on bare 
surfaces, but they also restrict water intake 
which speeds overland flow, leading to accel- 
erated erosion. This phenomenon is espe- 
cially notable immediately below rock out- 
crops and areas of Lithic Cryorthents, which 
cause unusually high concentrations of runoff 
water. Landscape stability hazard is low un- 
der normal conditions. 


These soils are well suited for trails and 
for campsites on nearly level to gently sloping 
sites. Limitations include rapid water runoff, 
loose consistence, and moderately steep 
slopes. 


Except for included meadows, this map 
unit is poorly suited for commercial livestock 
grazing because of the large proportion of 
rock outcrop and shallow soils, low forage 
production, and high susceptibility to sheet 
and rill erosion during and following distur- 
bance. Areas of Typic Cryorthents may be 
suitable for cattle as they travel through areas 
in active grazing allotments, and for incidental 
use by pack stock. 


Wildlife habitat is good to fair. Its quality 
is decreased with increasing elevation, and in 
areas of rock outcrop and Lithic Cryorthents, 
where forage production is low. Burrowing 
animals and insects may be active in Typic 
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Cryorthents, and rodents adapted to high ele- 
vation find habitat in rock rubble. Abundant 
rock fragments often interfere with digging, 
and animal burrows in top soil having loose 
consistence do not hold up well. Depth of 
Typic Cryorthents is great enough to provide 
habitat for winter hibernation and protection 
from summer heat, but deptn of Lithic Cry- 
orthents is not. 


Watershed rating is moderate to low. The 
unit receives a moderate amount of precipita- 
tion for the survey area. Typic Cryorthents 
transmit incoming water to subsurface runoff 
and to aquifer storage; whereas rock outcrop 
and Lithic Cryorthents transmit water rapidly 
by overland flow. Snow retention is high; 
and hydrograph response is rapid. Hydrolog- 
ically, these units are most important in col- 
lecting high quality snowmelt and rainfall and 
directing the water to bedrock fractures and 
lower elevation storage areas. 


Fire impacts are slight to moderate on 
Typic Cryorthents, depending on fuel accu- 
mulation. Fuels are discontinuous and sparse 
throughout most of the unit and forest stand 
canopies generally are open. Fuels are most 
concentrated under nearly closed forest 
canopies; nonetheless, soil and atmospheric 
temperatures are low enough to limit produc- 
tion and fire hazard. 


These soils are susceptible to potential ef- 
fects from acidic precipitation, because of 
their low buffering capacity and shallow depth 
of Lithic Cryorthents. 


117—Typic Cryorthents - Rock 
outcrop — Lithic Cryorthents 
complex, tephritic, 0 to 30 
percent slopes. 


The soil's taxonomic name reflects the 
following characteristics: 


Typic: soil is characteristic of the great 
group to which it belongs (e.g., not 
unusually moist, shallow, or 
clayey); 

Lithic: shallow, depth to bedrock less than 
20 inches; 

cry: very cold, with little warming in 
summer; 


orth: common form of the soil order 
(e.g., not unusually wet or sandy); 
ent: Entisol, a soil order; a young, 


weakly developed soil. 


Tephritic indicates a superficial covering of 
volcanic ash and cinders. 


This map unit is found in the upper Mid- 
dle Fork San Joaquin River near Devils 
Postpile National Monument, and in Fish 
Creek and upper Silver Creek. It occurs on 
nearly level to moderately steep ridges and 
mountain sides, in bedrock cracks and joints, 
and in alluvial bottoms at elevations between 
7,000 and 10,500 feet. The soils formed in 
granitic colluvium, glacial till, and minor 
amounts of alluvium. Near Devils Postpile 
the soils have formed in volcanic ejecta over- 
lying vesicular, porphyritic andesite or basalt. 


Mean annual precipitation ranges from 40 
to 60 inches, most of which falls as snow. 
Vegetation series include red fir, lodgepole 
pine, and white bark pine. Common under- 
story plants include lupine, sedge, bunch 
grasses, penny royal, and currant. Forest 
crown cover ranges from 10 to 70 percent, 
and averages about 20 to 30 percent. The 
most dense crown cover is in mature red fir 
stands on Typic Cryorthents; red firs gener- 
ally do not grow on Lithic Cryorthents. Tree 
crown cover, which consists almost entirely 
of lodgepole pine, is less than 20 percent on 
Lithic Cryorthents. 


The complex, which comprises 2.03 per- 
cent of the survey area, is approximately 45 
percent Typic Cryorthents, tephritic, 30 per- 
cent granitic rock outcrop, 15 percent Lithic 
Cryorthents, tephritic, and 10 percent inclu- 
sions. These components are too intricately 
mixed on the landscape to be delineated sepa- 
rately on the soil map. Included in this unit 
are scattered areas of Xeric Vitricryands, 
Dystric Cryochrepts, Typic Cryumbrepts, and 
Entic Cryumbrepts. 


The Typic Cryorthents, tephritic are 
coarse to moderately coarse textured, very 
cold, deep to very deep, and well drained to 
somewhat excessively drained. They formed 
on nearly level to moderately steep mountain 
sides, glacial moraines, and alluvial bottoms, 
and in granitic bedrock joints. Parent materi- 


als developed primarily from hornblende- 
bearing, biotite granodiorite and diorite, and 
to a lesser extent quartz monzonite at the 
higher elevations in the unit. A discrete layer 
of tephra, consisting of 80 to 90 percent ash 
and 10 to 20 percent lapilli-sized pumice, cov- 
ers the surface to a depth of one to four 
inches; this material may be somewhat mixed 
with the underlying soil. Krotovinas are 
common in these soils, and may make up 30 
percent of the soil volume. 


These soils may or may not have a super- 
ficial layer of slightly decomposed organic 
material that typically is less than one inch 
thick under lodgepole pine, and up to three 
inches thick under red fir. In a representative 
soil, the surface mineral layer is 4 inches of 
light brownish gray, very gravelly loamy 
coarse sand consisting dominantly of pumice 
(lapilli and ash). It has weak granular struc- 
ture, and is very strongly acid and extremely 
water repellent. This is underlain by 10 
inches of pale brown, gravelly sandy loam 
' consisting of granitic material. This layer has 
moderate granular structure, and is very 
strongly acid and wettable. The substratum to 
at least 26 inches depth is brownish yellow, 
extremely cobbly sandy loam derived from 
glacially deposited granitic material. It has 
weak granular structure, and is very strongly 
acid and wettable. 


The rock outcrop is dominated by horn- 
blende-bearing, biotite granodiorite at lower 
elevations, and biotite quartz monzonite at 
higher elevations. These rocks have devel- 
oped a characteristic pattern of deep parallel 
joints that collect water, pollen, and dust. The 
joints normally are filled with soil that can 
support trees. Andesitic tuff comprises ap- 
proximately 5 percent of the rock outcrop in 
the area southwest of Devils Postpile. Most 
rock outcrop and rubble can be delineated 
from the soils by interpretation of aerial pho- 
tographs or ground reconnaissance. 


Lithic Cryorthents, tephritic are coarse 
textured, very cold, very shallow to shallow, 
and well drained to somewhat excessively 
drained. They occur primarily in shallow 
bedrock depressions and in fringes around 
rock outcrops at elevations above about 8,000 
feet. Surface organic layers are absent or less 
than one-half inch thick. In a representative 


soil, the surface mineral horizon is 1 inch of 
gray and light brownish gray loamy coarse 
sand dominated by volcanic ash and lapilli. It 
has weak granular structure, moderate to ex- 
treme water repellency, and strongly acid re- 
action. The underlying soil is 7 inches of 
very pale brown, very cobbly sandy loam 
having weak granular structure, moderate to 
extreme water repellency, and strongly acid 
reaction. The substratum, which extends to 
18 inches, is brownish yellow, very stony 
coarse sandy loam having weak granular 
structure, slight water repellence, and strongly 
acid reaction. 


Hydraulic conductivity of these coarse 
textured soils is decreased significantly by 
chemically induced hydrophobicity. It is low 
if the soils have been dry prior to rain fall, but 
may increase to moderately high once the soils 
become wetted. Overland flow, which varies 
with hydrophobicity, is medium on gently 
sloping sites, and rapid on moderately steep 
sites; it decreases as the soils become wetted. 
Infiltration capacity and hydraulic conductivity 
are greatly enhanced by open animal burrows 
and krotovinas. Plant-available water capacity 
is low. Effective rooting depth is greater than 
40 inches in Typic Cryorthents, and less than 
20 inches in Lithic Cryorthents. 


Maximum erosion hazard rating is mod- 
erate on nearly level to strongly sloping sites, 
and high on moderately steep sites. An esti- 
mated 30 percent of the unit is rated as low, 
35 percent is moderate, and 35 percent is 
high. These soils are susceptible to sheet, rill, 


and gully erosion when unprotected by vege- - 


tative cover, because of their low cohesive 
strength. Moreover, the volcanic ash makes 
these soils more hydrophobic and more prone 
to creating dust than their nonashy counter- 
parts. Surface rock fragments, which can 
range up to 50 percent, provide protection 
from rain drop impact on bare surfaces, but 
they also restrict water intake which speeds 
overland flow, leading to accelerated erosion. 
Landscape stability hazard is low under nor- 
mal conditions. 


Typic Cryorthents, tephritic generally are 
well suited, and Lithic Cryorthents, tephritic 
are suitable for trails and for campsites on 
nearly level to gently sloping sites. The major 
limitations, apart from moderately steep 
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slopes, are caused by the soils' loose consis- 
tence, which increases erodibility and de- 
creases trafficability, and by water repellency, 
which increases erodibility. Runoff water 
often becomes concentrated in trails and is 
conducted along their length, eroding the sur- 
face. These effects can be minimized by 
proper construction and spacing of water 
bars. Trails and campsites constructed in 
these soils tend to be dusty when dry, due to 
the easy detachment of the fine volcanic ash. 
Trails in wet areas near meadows are suscep- 
tible to rutting. 


With the exception of meadows within the 
map unit, Typic Cryorthents, tephritic are 
poorly suited, and Lithic Cryorthents, 
tephritic are unsuitable for livestock grazing, 
because of low forage production and high 
susceptibility to sheet and rill erosion during 
and following disturbance. The meadows are 
recovering from past over-grazing, and today 
are in fair to good condition. They provide 


forage for recreational and commercial pack _ 


stock, and a few remain in active grazing al- 
lotments. 


Wildlife habitat is good on Typic Cry- 
orthents at lower elevations, and fair to poor 
at higher elevations and in areas of rock out- 
crop and Lithic Cryorthents, where forage 
production is limited. Burrowing animals and 
insects are active in Typic Cryorthents, al- 
though burrows in the surface soil do not hold 
up well because of the soil’'s very loose con- 
sistence. Abundant rock fragments also inter- 
fere with digging. Bedrock cracks and soil 
depth, except in Lithic Cryorthents, are great 
enough to provide habitat for winter hiberna- 
tion and protection from summer heat. 


Watershed rating is moderate to moder- 
ately high. Precipitation is moderate to high 
for the survey area. Typic Cryorthents 
transmit incoming water to subsurface runoff 
and to aquifer storage; whereas rock outcrop 
and Lithic Cryorthents transmit water rapidly 
by overland flow. This unit collects cold, 
high quality water from a wide area, and fun- 
nels it to deep bedrock fractures for additional 
storage and ultimate transport to wells and 
storage reservoirs. Snow retention is high. 
Hydrograph response is moderately rapid 
during snow melt and rainstorms. 


The impact of fire is slight in most of the 
unit because of low fuel production and lim- 
ited soil development; it is moderate in dense 
stands of red fir, which can carry ground fire 
through the forest floor, as well as crown fire. 
Locally intense fire can alter surface soil min- 
eralogy by fusing volcanic glass and chemi- 
cally altering related mineral components. 


These soils are susceptible to potential ef- 
fects from acidic precipitation, because of 


their low buffering capacity. 


118—Typic Cryorthents —- Rock 
outcrop — Lithic Cryorthents 
complex, tephritic, 30 to 65 
percent slopes. 


The soil's taxonomic name reflects the 
following characteristics: 


Typic: soil is characteristic of the great 
group to which it belongs (e.g., not 
unusually moist, shallow, or 
clayey); 

Lithic: shallow, depth to bedrock less than 
20 inches; 

cry: very cold, with little summer 
warming; 

orth: common form of the soil order 
(e.g., not unusually wet or sandy); 

ent: Entisol, a soil order; a young, 


weakly developed soil. 


Tephritic indicates a superficial covering of 
volcanic ash and cinders. 


This map unit is found in the upper Mid- 
dle Fork San Joaquin River and Sharktooth 
Creek drainages. It occurs on steep to very 
steep mountain sides and ridges at elevations 
between 6,400 and 10,800 feet. The soils 
formed in granitic colluvium and glacial till, as 
well as in bedrock fractures. 


Mean annual precipitation ranges from 35 
to 45 inches, most of which falls as snow. 
Vegetation series include mixed conifer, red 
fir, and lodgepole pine. Common understory 
plants include lupine, sedge, bunch grasses, 
penny royal, and currant. Forest crown cover 
ranges from 5 to 40 percent. 


The complex, which comprises 0.62 per- 
cent of the survey area, is approximately 40 
percent Typic Cryorthents, tephritic, 35 per- 
cent granitic rock outcrop, 15 percent Lithic 
Cryorthents, tephritic, and 10 percent inclu- 
sions. These components are too intricately 
mixed on the landscape to be delineated sepa- 
rately on the soil map. Included in this map 
unit are Dystric Xerorthents and Lithic Xe- 
rorthents along Middle Fork San Joaquin 
River below about 7,000 feet elevation, and 
scattered areas of Xeric Vitricryands, Dystric 
Cryochrepts, Typic Cryumbrepts, and Entic 
Cryumbrepts at higher elevations. 


The Typic Cryorthents, tephritic are 
coarse textured, very cold, deep to very deep, 
and well drained to somewhat excessively 
drained. They formed on mountain sides, 
glacial moraines, and small benches at eleva- 
tions mostly above 7,000 feet, although they 
occasionally occur as low as 6,400 feet on 
steep, north facing slopes and in shaded 
canyons. Parent materials developed primar- 
ily from hornblende-bearing, biotite granodi- 
orite and diorite, and to a lesser extent from 
quartz monzonite at higher elevations in the 
unit. A discrete layer of tephra, consisting of 
80 to 90 percent ash and 10 to 20 percent 
lapilli-sized pumice, covers the surface to a 
depth of one to four inches; this layer may be 
somewhat mixed with the underlying soil. 
Krotovinas are common in these soils, and 
may constitute one-third of the soil volume. 


These soils may or may not have a surface 
layer of slightly decomposed organic material 
less than one inch thick. In a representative 
soil, the surface mineral layer is 4 inches of 
light brownish gray, very gravelly loamy 
. coarse sand consisting dominantly of pumice 
(lapilli and ash). It has weak granular struc- 
ture, and is very strongly acid and extremely 
water repellent. This is underlain by 10 
inches of pale brown, gravelly sandy loam 
consisting of granitic material. This layer has 
moderate granular structure, and is very 
strongly acid and wettable. The substratum to 
at least 26 inches depth is brownish yellow, 
extremely cobbly sandy loam derived from 
glacially deposited granitic material. It has 
weak granular structure, and is very strongly 
acid and wettable. 


The rock outcrop is dominated by horn- 
blende-bearing, biotite granodiorite at lower 
elevations, and biotite quartz monzonite at 
higher elevations. These rocks have devel- 
oped a characteristic pattern of deep parallel 
joints that collect water, pollen, and dust. The 
joints normally are filled with soil that can 
support trees. Most rock outcrop can be de- 
lineated from the soils by interpretation of 
aerial photographs or ground reconnaissance. 


Lithic Cryorthents, tephritic are coarse 
textured, very cold, very shallow to shallow, 
and well drained to somewhat excessively 
drained. They occur in fringes around rock 
outcrops on the most gently sloped sites, 
usually above about 8,000 feet elevation. 
Surface organic layers are absent or less than 
one-half inch thick. In a representative soil, 
the surface mineral horizon is 1 inch of gray 
and light brownish gray loamy coarse sand 
dominated by volcanic ash and lapilli. It has 
weak granular structure, moderate to extreme 
water repellency, and strongly acid reaction. 
The underlying soil is 7 inches of very pale 
brown, very cobbly sandy loam having weak 
granular structure, moderate to extreme water 
repellency, and strongly acid reaction. The 
substratum, which extends to 18 inches, is 
brownish yellow, very stony coarse sandy 
loam having weak granular structure, slight 
water repellence, and strongly acid reaction. 


Hydraulic conductivity of these coarse 
textured soils is decreased significantly by 
chemically induced hydrophobicity. It is low 
if the soils have been dry prior to rainfall, but 
may increase to moderately high once the soils 
become wetted. Overland flow is rapid to 
very rapid because of slope steepness and hy- 
drophobicity. Infiltration capacity and hy- 
draulic conductivity are greatly enhanced by 
open spaces around protruding rock frag- 
ments, open animal burrows, and krotovinas. 
Plant-available water capacity is low. Effec- 
tive rooting depth is greater than 40 inches in 
Typic Cryorthents, and less than 20 inches in 
Lithic Cryorthents. 


Maximum erosion hazard rating is high to 
very high on moderately steep sites, with the 
very high rating being immediately below ar- 
eas of rock outcrop and Lithic Cryorthents; it 
is very high on steep and very steep sites. An 
estimated 40 percent of the unit is rated low, 


73 


74 


15 percent is high, and 45 percent is very 
high. 7 


These soils are extremely prone to sheet, 
rill, and gully erosion, especially when unpro- 
tected by vegetative cover, because of their 
low cohesive strength and the steep slopes. 
Moreover, the volcanic ash makes these soils 
more hydrophobic and more prone to creating 
dust than their nonashy counterparts. Surface 
rock fragments, which can range up to 70 
percent, provide protection from rain drop 
impact on bare surfaces, but they also restrict 
water intake which speeds overland flow, 
leading to accelerated erosion. Landscape 
stability hazard is moderately high to very 
high. Soil creep is common in these soils. 
Lithic Cryorthents, tephritic are subject to 
sliding off smooth bedrock surfaces and the 
deeper Typic Cryorthents, tephritic are sus- 
ceptible to failure by debris avalanche. 


These soils generally are poorly suited for 
trails and are unsuitable for campsites, except 
on isolated benches, because of the steep 
slopes and high to very high erosion hazard. 
Trails tend to be very dusty when dry, due to 
the easy detachment of the fine volcanic ash. 
Lithic Cryorthents, tephritic are unsuitable for 
trails on slopes steeper than about 40 percent. 


This map unit generally is unsuitable for 
livestock grazing because of steep slopes, 
high to very high erosion hazard, and low 
forage production. 


Wildlife habitat is good on Typic Cry- 
orthents, tephritic at lower elevations, and fair 
to poor at higher elevations, and in areas of 
rock outcrop and Lithic Cryorthents, tephritic, 
where forage production is limited. Burrow- 
ing animals and insects are active in Typic 
Cryorthents, tephritic, although soil creep and 
loose soil consistence tend to destroy the bur- 
rows except in areas where roots of grasses 
and sedges bind the soil. Abundant rock 
fragments also interfere with digging. 
Bedrock cracks and soil depth, except in 
Lithic Cryorthents, tephritic, are great enough 
to provide habitat for winter hibernation and 
protection from summer heat. 


Watershed rating is moderate. Precipita- 
tion is moderate for the survey area. Typic 
Cryorthents transmit incoming water to sub- 
surface runoff and to aquifer storage; whereas 


rock outcrop and Lithic Cryorthents transmit 
water rapidly by overland flow. The major 
watershed function of the unit is to collect 
cold, high quality water, and transmit it to 
deep bedrock fractures and lower elevation ar- 
eas. Snow retention is moderately high to 
high. Hydrograph response is rapid during 
snowmelt and rainstorms, because of the large 
amount of rock outcrop, steep slopes, and 
low water retention capacity of the soils. 


The impact of fire is slight in most of the 
unit because of scattered, low-volume fuels, 
which are interrupted by rock outcrop. Red 
fir stands on Typic Cryorthents, tephritic pro- 
duce the greatest amounts of aerial and ground 
fuel, but even these are not highly concen- 
trated. Except for isolated areas such as under 
logs, low to moderate fuel production com- 
bined with the soils’ low thermal conductivity 
limit the depth of significant soil heating to 
less than two inches. Locally intense fire can 
alter surface soil mineralogy by fusing vol- 
canic glass and chemically altering related 
mineral components. 


These soils are susceptible to potential ef- 
fects from acidic precipitation, because of 
their low buffering capacity. 


119—Typic Cryorthents - Xeric 
Vitricryands — Rock outcrop 
complex, volcanic, 0 to 45 
percent slopes. 


The soils' taxonomic names reflect the 
following characteristics: 


Typic: soils are characteristic of the great 
groups to which they belong (e.g., 
not unusually moist, shallow, 
clayey, or low in bases); 

Xeric: dry in summer, moist in winter; 

Cry: very cold, with little warming in 
summer; 

Vitri: | contains weakly weathered volcanic 
glass that holds less than 15 percent 
water at permanent wilting point; 

orth: common form of the soil order 
(e.g., not unusually wet or sandy); 

ent: Entisol, a soil order; a young, 


weakly developed soil; 


and: Andisol, an order of soils that have 
andic properties and that usually 


form from volcanic ejecta. 


This complex is located in the upper Mid- 
dle Fork San Joaquin River north of Devils 
Postpile National Monument in areas of vol- 
canic and metavolcanic rock. It occurs on 
nearly level to steep ridges, mountain sides, 
glacial moraines, and alluvial bottoms at ele- 
vations between 8,200 and 10,700 feet. The 
soils formed in colluvium, glacial till, allu- 
vium, and minor amounts of residuum. They 
are covered with a layer of volcanic ash and 
cinders (tephra). 


Mean annual precipitation ranges from 40 
to 60 inches, most of which falls as snow. 
The most common vegetation series is lodge- 
pole pine, followed by red fir and mountain 
whitethorn. Species intermingled in the 
lodgepole pine series include Jeffrey pine, red 
fir, western hemlock, and minor amounts of 
western white pine. 


The complex, which comprises 0.63 per- 
cent of the survey area, is approximately 35 
percent Typic Cryorthents, volcanic, 25 per- 
cent Xeric Vitricryands, 20 percent rock out- 
crop, and 20 percent inclusions. The various 
components are individually too small and in- 
tricately mixed on the landscape to be delin- 
eated separately. Inclusions of Entic Cryum- 
brepts, volcanic, tephritic, and possibly Typic 
Vitricryands, and Andic or Vitrandic Cry- 
ochrepts, are on nearly level to moderately 
steep, slightly concave positions that accumu- 
late volcanic ash, water, and detritus, and that 
support heaviest vegetative cover, including 
grasses. Also, Lithic Cryorthents, tephritic, 
are in narrow fringes around rock outcrop, 
and in shallow bedrock depressions. 


The Typic Cryorthents, volcanic are mod- 
erately coarse textured, very cold, deep to 
very deep, and well drained. They formed in 
colluvium, glacial till, and, to a minor extent, 
residuum derived from andesite, basalt, and 
mafic metavolcanic rocks. Volcanic ash and 
cinders (tephra) cover the surface and are 
mixed in the topsoil. More intensive field and 
laboratory work may reveal that some of the 
soils containing tephra have sufficient andic 
properties to be reclassified as Andisols. If 
so, they most likely would be classified as 


Xeric Vitricryands if they have a xeric mois- 
ture regime, or Typic Vitricryands if they have 
audic moisture regime. The surface mineral 
horizon often is water repellent. The soils 
may or may not have a surface layer of 
slightly decomposed organic material that, if 
present, is less than two inches thick. 


In a representative soil, the surface min- 
eral layer is 11 inches of light brownish gray, 
sandy loam having an admixture of volcanic 
ash and fine lapilli. It has fine granular 
structure, and is very strongly acid. The un- 
derlying material, which extends to at least 31 
inches depth, is brownish yellow, extremely 
gravelly fine sandy loam to extremely cobbly 
fine sandy loam. It has very fine granular 
structure to massive arrangement, and is very 
strongly acid. 


The Xeric Vitricryands are coarse to mod- 
erately coarse textured, very cold, moderately 
deep to very deep, and well drained to some- 
what excessively drained. They formed in 
volcanic ash and cinders overlying and mixed 
with glacial till, colluvium, and alluvium. 
They may or may not have a surface layer of 
slightly decomposed organic material that, if 
present, is less than three inches thick. 


In a representative soil, the surface min- 
eral layer is 9 inches of light gray extremely 
gravelly coarse sand consisting dominantly of 
volcanic lapilli and ash (tephra). It is single 
grain and very strongly acid. The underlying 
material, which extends to at least 39 inches, 
is light gray to brownish yellow, very grav- 
elly coarse sand to loamy coarse sand. It is 
massive and slightly hard in its upper portion, 
and has weak granular structure or is massive 
below. It is strongly acid to moderately acid. 


The rock outcrop is bedrock and rubble 
consisting of highly varied metavolcanic and 
lava-flow rock. The metavolcanic rock varies 
in texture from tuffaceous to crystalline and in 
composition from rhyolitic to basaltic, with 
most being dacitic to andesitic. The lava-flow 
rock dominantly is vesicular andesite. These 
rocks tend to produce somewhat finer textured 
soil than do the surrounding granitic rocks. 


The included Entic Cryumbrepts seem to 
occur more commonly on the mafic volcanics 
than on felsic volcanics. The surface layer of 
these soils is thicker, darker colored, and 
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richer in organic matter than that of other soils 
in the map unit. 


Hydraulic conductivity is moderately high 
to high, although it may be decreased signifi- 


cantly by chemically induced hydrophobicity. 


Most water infiltration in the nonwettable soils 
is through channels created by insects, soil 
animals, and plant roots. Overland flow, 
which varies with hydrophobicity, is moder- 
ate on gently sloping sites and rapid to very 
rapid on steep sites. Plant-available water ca- 
pacity is low. Effective rooting depth is 
greater than 36 inches in the unit. 


Maximum erosion hazard rating is mod- 
erate on nearly level to strongly sloping sites, 
and high on moderately steep and steep sites. 
Approximately half of the unit is rated mod- 
erate, and half is rated high. An estimated 20 
percent of the unit is rated low, 40 percent is 
moderate, and 45 percent is high. Soils on 
moderately sloping to steep slopes are highly 
susceptible to sheet, rill, and gully erosion 
when unprotected by vegetative cover, be- 
cause of low cohesive strength caused by their 
high pumice content.. Surface rock fragment 
cover typically is about 20 to 60 percent. 
These fragments provide some protection 
from rain drop impact on bare surfaces, but 
they also restrict water intake which speeds 
overland flow, leading to accelerated erosion. 
This phenomenon is especially notable im- 
mediately below areas of rock outcrop and 
shallow soils. Landscape stability hazard is 
low under normal conditions. 


These soils are well suited to suitable for 
trails, and suitable for campsites on nearly 
level to gently sloping sites. Steeper sites are 
unsuitable for campsites. As with others 
formed from metavolcanic materials or having 
significant volcanic ash at the surface, these 
soils become exceptionally dusty when dis- 
turbed. Other limitations include rapid water 
runoff, loose consistence, and moderately 
steep slopes. 


This unit generally is poorly suited for 
livestock grazing because of low forage pro- 
duction, abundant rock outcrop, and high 
susceptibility to sheet and rill erosion during 
and following disturbance. 


Wildlife habitat, which decreases in qual- 
ity with increasing elevation, is fair to poor. 


Wildlife diversity and populations in this unit 
are smaller than in units having less snow, 
warmer, more developed soils, greater variety 
of vegetation, and less rock outcrop. 
Burrowing animals and insects are active in 
these soils, and rodents adapted to high 
elevation find habitat in rock rubble. Soil 
depth is great enough to provide habitat for 
winter hibernation and protection from 
summer heat. 


Watershed rating is moderately high. 
Precipitation is high to moderate for the sur- 
vey area. Watershed importance of the unit is 
expected to be greater than that of nearby 
granitic units because of greater porosity and 
hydraulic conductivity in the bedrock and 
overlying mantle. Parts of the unit lie in one 
of the greatest snowfall regions of the Sierra 
Nevada; as a result, considerable high quality 
water is supplied to lower lying watersheds. 
Watershed importance is limited by the 
amount of rock outcrop, limited weathering of 
the rock, and small size of the unit. Snow 
retention is high, and hydrograph response is 
moderately rapid. 


Fire impacts are slight to moderate in this 
unit of high elevation, cold, and infertile soils. 
Fuel continuity is disrupted by rock outcrop 
and areas of low production, especially on 
Typic Cryorthents. Fuels are more concen- 
trated on Typic Cryochrepts and Entic 
Cryumbrepts, but still are limited. Locally 
intense fire can alter surface soil mineralogy 
by fusing volcanic glass and chemically alter- 
ing related mineral components. 


These soils are susceptible to potential ef- 
fects from acidic precipitation, because of 
their low buffering capacity. Soils formed on 
metavolanic parent materials may respond to 
atmospheric inputs differently from graniti- 
cally derived soils; this point merits further 
investigation. 


120—Typic Torriorthents, 5 to 
25 percent slopes. 


The soil’s taxonomic name reflects the 
following characteristics: 


Typic: soil is characteristic of the great 
group to which it belongs (e.g., not 
unusually moist, shallow, or 


clayey); 


Torri: arid to semiarid, and commonly hot 
in summer; 

orth: common form of the soil order 
(e.g., not unusually wet or sandy; 

ent: Entisol, the soil order; a young 


weakly developed soil. 


This unit is in the Owens River drainage, 
in the extreme southeastern portion of the sur- 
vey area above Owens Lake. The soils 
formed on moderately sloping to moderately 
steep southerly to easterly facing backslopes 
of alluvial cones and colluvial aprons at eleva- 
tions between 3,700 and 5,000 feet. Soil par- 
ent materials consist of mixed alluvial and 
colluvial deposits derived from quartz mon- 
zonite and granodiorite with lesser amounts of 
mafic lava rock, and augmented with granitic 
eolian sands. 


Mean annual precipitation ranges from 7 
to 10 inches of rain. Vegetation series are 
desert shrub and sagebrush shrub. The unit 
supports scattered cholla, Joshua trees and 
creosote bush. This is the only unit in the 
survey area where creosote bush is found. 


The unit, which comprises 0.12 percent of 
the survey area, is 90 percent Typic Tor- 
riorthents. It includes approximately 10 per- 
cent granitic rock outcrop in scattered loca- 
tions, and Typic Torripsamments on eolian- 
influenced colluvial aprons near the unit's up- 
per boundary; the Typic Torripsamments ap- 
pear not to occur on alluvial cones. 


The Typic Torriorthents are coarse to 
moderately coarse textured, warm, dry, mod- 
erately deep to very deep, and somewhat ex- 
cessively drained to excessively drained. 
Soils in this unit usually do not have a surface 
organic layer, but the surface is covered by 40 
to 75 percent spheroidal gravel. These soils 
normally are wettable, although surface hori- 
zons may show very slight water repellency. 
In a representative soil, the surface mineral 
layer is 26 inches of brown to dark yellowish 
brown extremely gravelly coarse sand or very 
gravelly coarse sand having a single grain ar- 
rangement. It is strongly to moderately acid 
and very slightly water repellent. The under- 
lying material, to a depth of at least 36 inches, 
is yellowish brown extremely gravelly coarse 


sand having massive arrangement. It is mod- 
erately acid and wettable. 


Hydraulic conductivity of the soil surface 
is very high; nonetheless, overland flow can 
vary from slow to rapid because of the large 
amount of surface gravel which helps to con- 
centrate overland flow water. Plant-available 
water capacity is very low to low. Effective 
rooting depth is at least 40 inches, but most 
frequently is greater than 60 inches. 


Maximum erosion hazard rating is low on 
moderately sloping to strongly sloping sites, 
and moderate on moderately steep sites. Lack 
of vegetative protection and low soil cohesive 
strength often make these soils susceptible to 
sheet and rill erosion in their natural state. 
Landscape stability hazard is low. 


These soils are poorly suited for trails and 
campsites, because of the sandy texture which 
has no cohesive strength and little resistance 
to traffic. 


Typic Torriorthents are unsuitable for 
livestock grazing. They do not produce ade- 
quate forage, and they are unable to withstand 
livestock traffic. 


Wildlife habitat overall is poor because of 
low forage production, most of which is pro- 
vided by bitterbrush, Mormon tea, and big 
sage. Habitat is good for burrowing reptiles 
adapted to the area. 


Watershed rating is low, because of low 
precipitation, nearly all of which is rain. Hy- 
drograph response is rapid during rainstorms, 
because of the low water retention capacity of 
the soils. | 


The impact of fire is negligible because of 
low fuel production and limited soil develop- 
ment. 


Susceptibility of these soils to the effects 
of acidic precipitation is negligible, because of 
low precipitation. 


121—Typic Torriorthents - 
Xeric Torriorthents association, 
45 to 75 percent slopes. 


The soils' taxonomic names reflect the 
following characteristics: 


77 


78 


Typic: soil is characteristic of the great 
group to which it belongs (e.g., not 
unusually moist, shallow, or 
clayey); 

Xeric: dry in summer, moist in winter; 

Torri: arid to semiarid and commonly hot 
in summer; 

orth: common form of the soil order 
(e.g., not unusually wet or sandy); 

ent: Entisol, the soil order; a young 


weakly developed soil. 


This map unit occurs in the extreme 
southeastern portion of the survey area, above 
Owens Lake. The soils formed on generally 
easterly facing, steep to very steep back- 
slopes, shoulders, and footslopes at eleva- 
tions between 4,000 and 7,200 feet. Domi- 
nant parent materials are mixed colluvial de- 
posits derived from hornblende, biotite dior- 
ite, quartz monzonite, and granodiorite, with 
minor amounts of epidote-bearing granite. 
Colluvial activity, most notably soil creep, 
mixes the soil and retards development. 


Mean annual precipitation ranges from 8 
to 12 inches. Vegetation series are single leaf 
pinon pine on upper slopes, sagebrush shrub 
on intermediate slopes, and desert shrub on 
lower slopes. Mormon tea, bitterbrush, buck 
wheat, and needle grass are common associ- 
ated species. 


The association, which comprises 0.19 
percent of the survey area, is approximately 
50 percent Typic Torriorthents, 40 percent 
Xeric Torriorthents, and 10 percent inclu- 
sions. The Typic Torriorthents occur at the 
lower elevations, mainly on drier southerly 
aspects, in the desert shrub and lower sage- 
brush shrub vegetation series; whereas, the 
Xeric Torriorthents occur at the higher eleva- 
tions, on slightly moister, more northerly as- 
pects, in the upper sagebrush shrub and single 
leaf pinon pine vegetation series. The unit 
includes several small granitic rock outcrops. 
It merges with, and includes, Typic Xe- 
rorthents at the upper elevation margin, and 
Typic Torripsamments along the lower eleva- 
tion margin. 


The Typic Torriorthents are coarse to 
moderately coarse textured, warm, dry, mod- 


erately deep to very deep, and somewhat ex- 
cessively drained to excessively drained. 
Soils in this unit usually do not have a surface 
organic layer, but the surface is covered by 40 
to 75 percent spheroidal gravel. These soils 
normally are wettable, although surface hori- 
zons may show very slight water repellency. 
In a representative soil, the surface mineral 
layer is 26 inches of brown to dark yellowish 
brown extremely gravelly coarse sand or very 
gravelly coarse sand having a single grain ar- 
rangement. It is strongly to moderately acid 


‘and very slightly water repellent. The under- 


lying material, to a depth of at least 36 inches, 
is yellowish brown extremely gravelly coarse 
sand having massive arrangement. It is mod- 
erately acid and wettable. 


The Xeric Torriorthents are coarse tex- 
tured, warm, dry, deep to very deep, and 
somewhat excessively drained to excessively 
drained. They have an intermittent to discon- 
tinuous superficial litter layer less than 1/2 
inch thick, consisting primarily of pinon pine 
needles and twigs. The ground surface is 40 
to 75 percent covered by spheroidal granitic 
gravel. The surface mineral layer in this unit 
commonly contains clean, slope-washed 
gravel and sand, and its upper 6 inches often 
is looser and less dense than the underlying 
soil, which is significantly more resistant to 
penetration. The surface layer is moderately 
water repellent, with water repellency decreas- 
ing with increasing soil depth. 


In a representative soil, the surface min- 
eral layer is 11 inches of dark grayish brown, 
grayish brown, or dark brown, very gravelly 
coarse sand or very gravelly loamy coarse 
sand having single grain arrangement or 
weak, fine granular structure. It is very 
strongly acid in its upper part and slightly acid 
in its lower part. It is moderately water repel- 
lent throughout. The underlying material to a 
depth of at least 25 inches is dark yellowish 
brown to yellowish brown extremely gravelly 
loamy coarse sand or soft rock having mas- 
sive arrangement. It is slightly acid and wet- 
table. 


Hydraulic conductivity of Typic Tor- 
riorthents is very high; nonetheless, overland 
flow is rapid to very rapid because of slope 
steepness. Hydraulic conductivity of the 
Xeric Torriorthents is moderately high to 


high, depending on the degree of hydropho- 
bicity and the density of the subsoil; overland 
flow is rapid to very rapid because of slope 
steepness, hydrophobicity, and dense subsoil. 
Plant-available water capacity of both soils is 
very low to low. Effective rooting depth is 
greater than 40 inches in the unit. 


Maximum erosion hazard rating is very 
high. Surface soils are extremely susceptible 
to sheet, rill, and dry ravel erosion, because 
of slope steepness, lack of vegetative protec- 
tion, and lack of cohesive strength. Wildlife 
can detach and move soil with each step. 
- Summer winds commonly trigger dry ravel 
and miniature debris avalanches of several 
cubic inches on slopes steeper than about 65 
percent. Notwithstanding the steep and very 
steep slopes, overall landscape stability hazard 
is moderately low to moderately high under 
normal conditions because of competent 
bedrock, but debris avalanches can be trig- 
gered by unusually high pore water pressures 
and by earthquakes. 


These soils are very poorly suited for 
trails, and are unsuitable for campsites, be- 
cause of the very steep slopes, lack of cohe- 
sive strength, very high erosion hazard, and 
very low resistance to traffic. 


Soils in this unit are unsuitable for live- 
stock grazing, because of low forage produc- 
tivity, low trafficability, and very high soil 
erosion hazard. 


Wildlife habitat is fair for burrowing ani- 
mals and reptiles adapted to the area, but is 
poor for larger animals because of lack of for- 
age. 


Watershed rating is low, because of low 
precipitation, nearly all of which is rain. Hy- 
drograph response is rapid during rainstorms, 
because of slope steepness and low water re- 
tention capacity of the soils. 


Although fire can run rapidly through this 
unit, its impacts are slight because of low fuel 
production and limited soil development. 


Susceptibility of these soils to the effects 
of acidic precipitation is negligible, because of 
low precipitation. 


122—xXeric Torriorthents — 
Typic Torriorthents -— Rock 


outcrop association, 40 to 85 
percent slopes. 


The soils' taxonomic names reflect the — 


following characteristics: 


Xeric: dry in summer, moist in winter; 


Typic: soil is characteristic of the great 
group to which it belongs (e.g., not 
unusually moist, shallow, or 
clayey); 

arid to semiarid and commonly hot 
in summer; 


Torri: 


orth: common form of the soil order 


(e.g., not unusually wet or sandy); 


ent: Entisol, the soil order; a young 
weakly developed soil. 


This map unit occurs in the extreme 
southeastern portion of the survey area, above 
Owens Lake. The soils formed on steep to 
extremely steep backslopes, shoulders, angu- 
lar ridges, and footslopes, primarily of 
canyon walls, at elevations between 4,400 
and 7,200 feet. Dominant parent materials are 
mixed colluvial deposits derived from horn- 
blende, biotite diorite, quartz monzonite, and 
granodiorite. Colluvial activity, most notably 
soil creep and debris avalanches, mixes the 
soil, retarding its development. 


Mean annual precipitation ranges from 8 
to 12 inches. Vegetation series are single leaf 
pinon pine on upper slopes and northerly 
facing aspects, sagebrush shrub on interme- 
diate slopes, and desert shrub on lower slopes 
and intermediate southerly facing aspects. 
Mormon tea, bitterbrush, buck wheat, and 
needle grass are common associated species. 


The association, which comprises 0.55 
percent of the survey area, is approximately 
45 percent Xeric Torriorthents, 30 percent 
Typic Torriorthents, 20 percent rock outcrop, 
and 5 percent inclusions. The Xeric Tor- 
riorthents occur at the higher elevations, on 
slightly moister, northerly aspects, in the up- 
per sagebrush shrub and single leaf pinon 
pine vegetation series; whereas, the Typic 
Torriorthents occur at the lower elevations, 
mainly on drier south facing aspects, in the 
desert shrub and lower sagebrush shrub vege- 
tation series. Rock outcrop tends to be more 
common on north facing canyon walls than on 
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south facing wall. The unit merges with 
Typic Xerorthents, which are inclusions, at 
the upper elevation margin. 


The Xeric Torriorthents are coarse tex- 
tured, warm, dry, deep to very deep, and 
somewhat excessively drained to excessively 
drained. They have an intermittent to discon- 
tinuous superficial litter layer less than 1/2 
inch thick, consisting primarily of pinon pine 
needles and twigs. The ground surface is 40 
to 75 percent covered by spheroidal granitic 
gravel. The surface mineral layer in this unit 
commonly contains clean, slope-washed 
gravel and sand. It is moderately water repel- 
lent, with water repellency decreasing with in- 
creasing soil depth. 


In a representative soil, the surface min- 
eral layer is 11 inches of dark grayish brown, 
grayish brown, or dark brown, very gravelly 
coarse sand or very gravelly loamy coarse 
sand having single grain arrangement or 
weak, fine granular structure. It is very 
strongly acid in its upper part and slightly acid 
in its lower part. It is moderately water repel- 
lent throughout. The underlying material to a 
depth of at least 25 inches is dark yellowish 
brown to yellowish extremely gravelly loamy 
coarse sand or soft rock having massive ar- 
rangement. It is slightly acid and wettable. 


The Typic Torriorthents are coarse to 
moderately coarse textured, warm, dry, mod- 
erately deep to very deep, and somewhat ex- 
cessively drained to excessively drained. 
Soils in this unit usually do not have a surface 
organic layer, but the surface is covered by 40 
to 75 percent spheroidal gravel. These soils 
normally are wettable, although surface hori- 
zons may show very slight water repellency. 
In a representative soil, the surface mineral 
layer is 26 inches of brown to dark yellowish 
brown extremely gravelly coarse sand or very 
gravelly coarse sand having a single grain ar- 
rangement. It is strongly to moderately acid 
and very slightly water repellent. The under- 
lying material, to a depth of at least 36 inches, 
is yellowish brown extremely gravelly coarse 
sand having massive arrangement. It is mod- 
erately acid and wettable. 


Hydraulic conductivity of the Xeric Tor- 
riorthents is moderately high to high, depend- 
ing on the degree of hydrophobicity. Over- 
land flow is rapid to very rapid because of 


slope steepness and hydrophobicity. Hy- 
draulic conductivity of Typic Torriorthents is 
very high; nonetheless, overland flow is rapid 
to very rapid because of slope steepness. 
Plant-available water capacity of both soils is 
very low to low. Effective rooting depth is 
greater than 40 inches in the unit. 


Maximum erosion hazard rating is very 
high. Surface soils are extremely susceptible 
to sheet, rill, and dry ravel erosion, because 
of slope steepness, lack of vegetative protec- 
tion, and lack of cohesive strength. Wildlife 
can detach and move soil with each step. 
Summer winds commonly trigger dry ravel 
and miniature debris avalanches of several 
cubic inches on slopes steeper than about 65 
percent. Landscape stability hazard is mod- 
erately high to very high. The soils are sus- 
ceptible to failure by debris avalanche. 


These soils are poorly suited for trails, ex- 
cept on the least steep slopes, and are unsuit- 
able for campsites, because of the very steep 
slopes, lack of cohesive strength, very high 
erosion hazard, and very low resistance to 


traffic. 


This unit is unsuitable for livestock graz- 
ing, because of low forage productivity, low 
trafficability, slope steepness, and very high 
soil erosion hazard. 


Wildlife habitat is poor because of lack of 
forage and instability of these steep to ex- 
tremely steep slopes. 


Watershed rating is low, because of low 
precipitation, nearly all of which is rain. Hy- 
drograph response is rapid during rainstorms, 
because of slope steepness and low water re- 
tention capacity of the soils. 


Although fire can run rapidly through this 
unit, its impacts are slight because of low fuel 
production, rock outcrop, and limited soil de- 
velopment. 


Susceptibility of these soils to the effects 
of acidic precipitation is negligible, because of 
low precipitation. 


123—Dystric Xerorthents — 
Dystric Xerochrepts complex, 
15 to 50 percent slopes. 


The soils' taxonomic names reflect the 
following characteristics: 


Dystric: base saturation less than 60 percent; 
generally low fertility, but adequate 
for acid-loving plants; 


Xer: dry in summer, moist in winter; 

orth: common form of the soil order 
(e.g., not unusually wet or sandy); 

ochr: light colored, organic-poor, or thin 
surface horizon; 

ent: Entisol, the soil order; a young, 
weakly developed soil; 

ept: Inceptisol, a soil order, slightly 


more developed than Entisols. 


This map unit occurs along the western 
margin of the survey area on moderately steep 
to steep mountain sides and glacial moraines 
at elevations between 5,900 and 8,400 feet. 
The soils formed in colluvium and glacial till 
derived from granitic rock. 


Mean annual precipitation ranges from 30 
to 40 inches, most of which falls as snow. 
Vegetation series include mixed conifer-pine, 
mixed conifer-fir, Jeffrey pine, and red fir. 


The complex, which comprises 0.49 per- 
cent of the survey area, is approximately 40 
percent Dystric Xerorthents, 40 percent Dys- 
tric Xerochrepts, and 20 percent inclusions. 
The soils are too intricately mixed on the land- 
scape to be separated in mapping; nonethe- 
less, Dystric Xerorthents seem to be concen- 
trated on sparsely vegetated southerly-facing 
aspects, and Dystric Xerochrepts appear to 
dominate on more densely vegetated 
northerly-facing aspects. The unit contains 
scattered inclusions of Typic Xerumbrepts 
and rock outcrop, as well as Typic Cry- 
orthents along the upper elevation margin. 


The Dystric Xerorthents are coarse to 
moderately coarse textured, moderately deep 
to very deep, and well drained to somewhat 
excessively drained. They may or may not 
have a superficial layer of slightly decom- 


posed organic material that typically is less 
than 3 inches thick. In a representative soil, 
the surface mineral layer is 10 inches of pale 
brown, gravelly coarse sandy loam having 
moderate, very fine granular structure and 
very strongly acid reaction. It has an admix- 
ture of pumice, and is moderately water repel- 
lent. The underlying material, to at least 47 
inches depth, is very pale brown to light yel- 
lowish brown, very gravelly coarse sandy 
loam to extremely gravelly coarse sandy loam 
having weak, very fine granular structure or 
massive arrangement. It is very strongly acid 
or strongly acid and very slightly water repel- 
lent in its upper portion. 


The Dystric Xerochrepts are coarse to 
medium textured, deep to very deep, and well 
drained to somewhat excessively drained. 
They commonly have a surface layer of 
slightly decomposed organic material less than 
three inches thick. The surface mineral hori- 
zon may be water repellent and may contain 
an admixture of volcanic ash, which imparts a 
somewhat smeary feel when moist. In a rep- 
resentative soil, the surface mineral layer is 4 
inches of dark grayish brown gravelly sandy 
loam having moderate, very fine granular 
structure and moderately acid reaction. The 
subsoil, which is 18 inches thick, is light 
yellowish brown, very cobbly coarse sandy 
loam having weak, very fine subangular 
blocky structure and strongly acid reaction. 
The substratum, to a depth of at least 35 
inches, is light yellowish brown, very cobbly 
coarse sandy loam having weak, very fine 
granular structure and strongly acid reaction. 


Hydraulic conductivity is moderately high 
to high, and overland flow generally is rapid. 
Plant-available water capacity is low, although 
it may be slightly higher on Dystric Ke- 
rochrepts than on Dystric Xerorthents. Effec- 
tive rooting depth is greater than 36 inches in 
the unit. 


Maximum erosion hazard rating is high on 
moderately steep slopes, and very high on 
steep slopes. Approximately half of the unit 
is rated high, and half is very high. These 
soils are highly susceptible to sheet, rill, and 
gully erosion, especially on unprotected sur- 
faces because of slope steepness and low co- 
hesive strength. Landscape stability hazard is 
moderately low to moderately high. Mass 
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movement in the form of debris avalanches 
and debris torrents can occur on the steepest 
slopes. 


These soils are suitable for trails, but 
normally are unsuitable for campsites because 
of slope steepness and high erosion hazard on 
disturbed sites. 


This unit is poorly suited for commercial 
livestock grazing because of low forage pro- 
duction and slope steepness. Recreational 
pack stock may find adequate forage for inci- 
dental use in forest openings and a few small 
meadows. 


Wildlife habitat is good to fair. It varies 
greatly with slope steepness and aspect. Gen- 
erally, habitat is more favorable on the more 
productive northerly and easterly facing Dys- 
tric Xerochrepts than on the less productive 
southerly and westerly facing Dystric Xe- 
rorthents. Compared to other map units hav- 
ing cryic temperature regime soils, browsing 
animals can use this unit earlier in spring and 
later in fall. 


Watershed rating is moderately low be- 
cause of the unit's small size, as well as its 
slope steepness, rapid runoff, and low water 
retention. Precipitation and snow retention 
are moderate for the survey area. 


Although fire impacts generally are slight, 
because fuels are light and scattered, fire im- 
pacts can be moderate to high on localized 
sites having heavier fuel concentrations, es- 
pecially on long steep slopes having very high 
erosion hazard. 


These soils are susceptible to potential ef- 
fects from acidic precipitation because of their 
low buffering capacity. 


124—Dystric Xerorthents - 
Dystric Xerochrepts — Rock 
outcrop complex, 40 to 85 
percent slopes. 


The soils' taxonomic names reflect the 
following characteristics: 


Dystric: base saturation less than 60 percent; 
generally low fertility, but adequate 
for acid-loving plants; 


Xer: dry in summer, moist in winter; 


orth: common form of the soil order 
(e.g., not unusually wet or sandy); 

ochr: light colored, organic-poor, or thin 
surface horizon; 

ent: Entisol, the soil order; a young, 
weakly developed soil; 

ept: Inceptisol, a soil order, slightly 


more developed than Entisols. 


This map unit occurs in the Middle Fork 
Kings River drainage, in the southwestern 
portion of the survey area, on steep to ex- 
tremely steep mountain sides at elevations 
between 2,600 and 8,000 feet. The soils 
formed in colluvium and minor amounts of 
glacial till derived from granitic rock. 


Mean annual precipitation ranges from 30 
to 40 inches. Vegetation series include 
whiteleaf manzanita, mixed conifer-pine, 
mixed conifer-fir, and Jeffrey pine, with 
scattered black oak. 


The complex, which comprises 0.53 per- 
cent of the survey area, is approximately 40 
percent Dystric Xerorthents, 25 percent Dys- 
tric Xerochrepts, 25 percent granitic rock out- 
crop, and 10 percent inclusions. The soils are 
too intricately mixed on the landscape to be 
separated in mapping; nonetheless, Dystric 
Xerorthents are found mostly on unstable land 
surfaces where soil development is retarded 
by soil creep and shallow landslides; Dystric 


‘Xerochrepts tend to occur on the less steep, 


most stable, densely vegetated sites, espe- 
cially on northerly facing aspects. The unit 
contains inclusions of Entic Xerumbrepts, 
Entic Haploxerolls, and, near the upper eleva- 
tion limit, Typic Cryorthents. 


The Dystric Xerorthents are coarse to 
moderately coarse textured, moderately deep 
to very deep, and well drained to somewhat 
excessively drained. They may or may not 
have a superficial layer of slightly decom- 
posed organic material that typically is less 
than 3 inches thick. In a representative soil, 
the surface mineral layer is 10 inches of pale 
brown, gravelly coarse sandy loam having 


moderate, very fine granular structure and 


very strongly acid reaction. It has an admix- 
ture of pumice, and is moderately water repel- 
lent. The underlying material, to at least 47 
inches depth, is very pale brown to light yel- 


lowish brown, very gravelly coarse sandy 
loam to extremely gravelly coarse sandy loam 
having weak, very fine granular structure or 
massive arrangement. It is very strongly acid 
or strongly acid and very slightly water repel- 
lent in its upper portion. 


The Dystric Xerochrepts are coarse to 
moderately coarse textured, deep to deep, and 
well drained to somewhat excessively 
drained. Typically, they have a superficial 
layer of slightly decomposed organic material 
less than 2 inches thick. In a representative 
soil, the surface mineral layer is 4 inches of 
dark grayish brown gravelly sandy loam 
having moderate, very fine granular structure 
and moderately acid reaction. The subsoil, 
which is 18 inches thick, is light yellowish 
brown, very cobbly coarse sandy loam having 
weak, very fine subangular blocky structure 
and strongly acid reaction. The substratum, 
to a depth of at least 35 inches, is light 
yellowish brown, very cobbly coarse sandy 
loam having weak, very fine granular 
structure and strongly acid reaction. 


The rock outcrop, consisting of bedrock 
and rubble, is dominated by granodiorite. 


Hydraulic conductivity is moderately high 
to high, and overland flow is rapid to very 
rapid. Plant-available water capacity is low 
throughout the unit. Effective rooting depth is 
greater than 36 inches in the unit. 


Maximum erosion hazard rating is high on 
steep slopes (except immediately below rock 
outcrop, where it is very high), and very high 
on very steep and extremely steep slopes. 
Approximately 25 percent of the unit is rated 
low (including rock outcrop), 20 percent is 
high, and 55 percent is very high. These soils 
are highly susceptible to sheet, rill, and gully 
erosion because of slope steepness. Land- 
scape stability hazard is moderately high to 
very high. Mass movement in the form of 
debris avalanches and debris torrents are 
common. 


These soils are poorly suited for trails, 
and are unsuitable for campsites because of 
slope steepness and very high erosion hazard. 


This unit is unsuitable for livestock graz- 
ing because of lack of forage, extent of rock 
outcrop, and slope steepness. 


Wildlife habitat, which decreases in qual- 
ity with slope steepness and elevation, is fair 
to poor. It is limited by low forage produc- 
tion, and very steep and extremely steep 
slopes that are subject to creep and debris 
avalanches. 


Watershed rating is moderately low be- 
cause of slope steepness, rapid runoff and 
low water retention, and low snow retention, 
especially in the low elevation areas. Precipi- 
tation is moderate for the survey area. 


Although fuels generally are light, fire im- 
pacts are moderate to high because of long 
steep and extremely steep slopes and very 
high erosion hazard. 


These soils are susceptible to potential ef- 
fects from acidic precipitation because of their 
low buffering capacity. 


125—Dystric Xerorthents - 
Typic Xerumbrepts — Rock 
outcrop complex, 15 to 45 

percent slopes. 


The soils' taxonomic names reflect the 
following characteristics: 


Dystric: base saturation less than 60 percent; 
generally low fertility, but adequate 
for acid-loving plants; 


Typic: soil is characteristic of the great 
group to which it belongs (e.g., not 
unusually moist, shallow, | or 
clayey); 

Xer: dry in summer, moist in winter; 

orth: common form of the soil order 
(e.g., not unusually wet or sandy); 

umbr: dark colored, organic-rich surface 
horizon having low base saturation; 

ent: Entisol, the soil order; a young, 
weakly developed soil; 

ept: Inceptisol, a soil order, slightly 


more developed than Entisols. 


This map unit is found in the San Joaquin 
River drainage, in the northwestern portion of 
the survey area, and in the Middle Fork Kings 
River drainage, in the southwestern portion of 
the survey area. It occurs on moderately steep 
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to steep ridges and mountain sides at eleva- 
tions between 5,200 and 9,200 feet. The 
highest elevation delineations are on southerly 
facing aspects in the Middle Fork Kings River 
drainage. In the San Joaquin River drainage, 
to the north, the highest elevation is nearly 
1,200 feet lower. The soils formed in collu- 
vium and glacial drift derived from mixed 
granitic and basaltic rock, and in bedrock 
joints and depressions. 


Mean annual precipitation, most of which 
falls as snow, ranges from 30 to 40 inches in 
the Middle Fork Kings River drainage, and 40 
to 50 inches in the San Joaquin River 
drainage. Vegetation series include mixed 
conifer-pine, mixed conifer-fir, whiteleaf 
manzanita, and Jeffrey pine, with scattered 
black oak. 


The complex, which comprises 0.80 per- 
cent of the survey area, is approximately 40 
percent Dystric Xerorthents, 30 percent Typic 
Xerumbrepts, 15 percent rock outcrop, and 
15 percent inclusions. The soils are too intri- 
cately mixed on the landscape to be separated 
in mapping; nonetheless, Typic Xerumbrepts 
tend to occur on the most densely vegetated, 
northerly facing sites, and under manzanita. 
The unit contains inclusions of Dystric Xe- 
rochrepts mainly on nearly level to strongly 
sloping sites under open forest canopy, and 
Pachic Xerumbrepts (which have a dark col- 
ored, organic-rich surface horizon 20 inches 
or more thick) under dense, old-growth tree 
cover of mixed conifer dominated by incense 
cedar and scattered black oak. The soils 
merge with Typic Cryorthents at the highest 
elevations. 


The Dystric Xerorthents are coarse to 
moderately coarse textured, moderately deep 
to very deep, and well drained to somewhat 
excessively drained. They may or may not 
have a superficial layer of slightly decom- 
posed organic material that typically is less 
than 3 inches thick. In a representative soil, 
the surface mineral layer is 10 inches of pale 
brown, gravelly coarse sandy loam having 
moderate, very fine granular structure and 
very strongly acid reaction. It has an admix- 
ture of pumice, and is moderately water repel- 
lent. The underlying material, to at least 47 
inches depth, is very pale brown to light yel- 
lowish brown, very gravelly coarse sandy 


loam to extremely gravelly coarse sandy loam 
having weak, very fine granular structure or 
massive arrangement. It is very strongly acid 
or strongly acid and very slightly water repel- 
lent in its upper portion. 


The Typic Xerumbrepts are coarse to 
moderately coarse textured, deep to very 
deep, and well drained to somewhat exces- 
sively drained. Typically, they have a super- 
ficial layer of slightly decomposed organic 
material up to 4 inches thick. In a representa- 


tive soil, the surface mineral layer is 6 inches 


of dark grayish brown, coarse sandy loam 
having massive arrangement or moderate, fine 
subangular blocky structure. It is strongly 
acid and extremely water repellent. The sub- 
soil is 18 inches of light olive brown or light 
yellowish brown, sandy loam or gravelly 
loamy coarse sand having massive arrange- 
ment or moderate, fine granular structure. It 
is strongly acid and wettable. The substra- 
tum, which extends to at least 34 inches, is 
light olive brown, very cobbly loamy coarse 
sand having weak fine granular structure. It 
is strongly acid and wettable. 


The rock outcrop, consisting of bedrock 
and rubble dominantly in the northern delin- 
eations, is hornblende, biotite granodiorite, 
and quartz monzonite. The bedrock exhibits 
roughly north-south oriented joints and frac- 
tures that collect water, pollen, and dust, and 
that are filled with soil. 


Hydraulic conductivity is moderately high 
to high, and overland flow is medium to 
rapid. Overland flow from soil is highest on 
sites immediately below rock outcrop and on 
hydrophobic soils. Hydraulic conductivity of 
hydrophobic soils increases as the soils be- 
come wetted. Plant-available water capacity is 
low, although it may be slightly greater in 
Typic Xerumbrepts than in Dystric Xe- 
rorthents. Effective rooting depth is greater 
than 36 inches in the unit. 


Maximum erosion hazard rating, which 
increases with slope steepness, is moderate to 
high on moderately steep slopes, high on 
steep slopes, and very high on steep slopes 
immediately below rock outcrop. Approxi- 
mately 20 percent of the unit is rated low 
(including rock outcrop), 35 percent is mod- 
erate, 30 percent is high, and 15 percent is 
very high. These soils are moderately to 


highly susceptible to sheet, rill, and gully 
erosion, especially when unprotected. Sur- 
face rock fragment cover is 5 to 50 percent. 
Landscape stability hazard is moderately low 
to moderately high. The steepest, west facing 
slopes in the northern delineations are subject 
to failure by debris avalanche. 


These soils are suitable for trails, except 
on sites subject to debris avalanches; they are 
unsuitable for campsites because of slope 
steepness and erosion hazard. 


This unit is unsuitable for livestock graz- 
ing because of lack of forage, extent of rock 
outcrop, and slope steepness. 


Wildlife habitat, which decreases in qual- 
ity with increasing elevation, is good to fair. 
It is limited by forage production and rock 
outcrop. It is most favorable on the Typic 
Xerumbrepts and Pachic Xerumbrept inclu- 
sions, and on delineations in the Middle Fork 
Kings River drainage. Except for rock out- 
crop, conditions generally are good for bur- 
rowing animals. 


Watershed rating overall is moderate. 


Precipitation and snow retention are greater in 


the San Joaquin River drainage, which is 
glacially scoured and more sparsely vegetated, 
and less in the Middle Fork Kings River 
drainage, which has the greatest depth to 
bedrock and heaviest vegetative cover. 


Fire impacts in the San Joaquin River 
drainage are slight on Dystric Xerorthents, 
where fuels are thin and scattered, and mod- 
erate on Typic Xerumbrepts and the associ- 
ated Pachic Xerumbrept inclusions, where 
ground and aerial fuels are heaviest. Fire im- 
pacts are moderate in Middle Fork Kings 
River, where fuels are heavier and tempera- 
tures warmer. 


These soils are susceptible to potential ef- 
fects from acidic precipitation because of their 
low buffering capacity. 


126—Dystric Xerorthents - 
Rock outcrop — Typic 
Xerumbrepts complex, 0 to 30 
percent slopes. 


The soils' taxonomic names reflect the 
following characteristics: 


Dystric: base saturation less than 60 percent; 
generally low fertility, but adequate 
for acid-loving plants; 

Typic: soil is characteristic of the great 
group to which it belongs (e.g., not 
unusually moist, shallow, or 
clayey); 

Xer: dry in summer, moist in winter; 

orth: common form of the soil order 
(e.g., not unusually wet or sandy); 

umbr: dark colored, organic-rich surface 
horizon having low base saturation; 

ent: Entisol, the soil order; a young, 
weakly developed soil; 

ept: Inceptisol, a soil order, slightly 


more developed than Entisols. 


This map unit is located in the San 
Joaquin River drainage, in the northwestern 
portion of the survey area near Balloon Dome. 
It occurs on nearly level to moderately steep 
ridges and mountain sides at elevations be- 
tween 4,800 and 7,100 feet. The soils 
formed in colluvium and glacial drift derived 
from granodiorite, as well as in granitic 
bedrock joints and depressions. 


Mean annual precipitation ranges from 40 
to 50 inches, most of which falls as snow. 
Vegetation series are mixed conifer-pine and 
mixed conifer-fir, dominated by incense 
cedar, with smaller amounts of sugar pine, 
ponderosa pine, and scattered associated black 
oak. The understory includes incense cedar, 
sugar pine, and ponderosa pine reproduction, 
as well as honeysuckle, and scattered grasses. 


The complex, which comprises 0.28 per- 
cent of the survey area, is approximately 35 
percent Dystric Xerorthents, 30 percent rock 
outcrop, 25 percent Typic Xerumbrepts, and 
10 percent inclusions of Dystric Xerochrepts 
mainly on nearly level to strongly sloping 
sites under open forest canopy. 


The Dystric Xerorthents are coarse to 
moderately coarse textured, moderately deep 
to very deep, and well drained to somewhat 
excessively drained. They may or may not 
have a superficial layer of slightly decom- 
posed organic material that typically is less 
than 3 inches thick. In a representative soil, 
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the surface mineral layer is 10 inches of pale 
brown, gravelly coarse sandy loam having 
moderate, very fine granular structure and 
very strongly acid reaction. It has an admix- 
ture of pumice, and is moderately water repel- 
lent. The underlying material, to at least 47 
inches depth, is very pale brown to light yel- 
lowish brown, very gravelly coarse sandy 
loam to extremely gravelly coarse sandy loam 
having weak, very fine granular structure or 
massive arrangement. It is very strongly acid 
or strongly acid and very slightly water repel- 
lent in its upper portion. 


The bedrock is hornblende, biotite gran- 
odiorite exhibiting roughly north-south ori- 
ented joints and fractures that collect water, 
pollen, and dust, and that are filled with soil. 


The Typic Xerumbrepts are coarse to 
moderately coarse textured, deep to very 
deep, and well drained to somewhat exces- 
sively drained. Typically, they have a super- 
ficial layer of slightly decomposed organic 
material less than 2 inches thick. In a repre- 
sentative soil, the surface mineral layer is 6 
inches of dark grayish brown, coarse sandy 
loam having massive arrangement or moder- 
ate, fine subangular blocky structure. It is 


- strongly acid and extremely water repellent. 


The subsoil is 18 inches of light olive brown 
or light yellowish brown, sandy loam or 
gravelly loamy coarse sand having massive 
arrangement or moderate, fine granular struc- 
ture. It is strongly acid and wettable. The 
substratum, which extends to at least 34 
inches, is light olive brown, very cobbly 
loamy coarse sand having weak fine granular 
structure. It is strongly acid and wettable. 


Hydraulic conductivity is moderately high 
to high. Overland flow is slow on nearly 


level to gently sloping sites, medium on gen- 


tly sloping to strongly sloping sites, and rapid 
on moderately steep to steep sites. Overland 
flow from soil is greatest on moderately steep 
sites immediately below rock outcrop. Plant- 
available water capacity is low, although it 
may be slightly greater in Typic Xerumbrepts 
than in Dystric Xerorthents. Effective rooting 
depth is greater than 36 inches in the unit. 


Maximum erosion hazard rating is mod- 
erate on nearly level to strongly sloping sites, 
and high on moderately steep and steep sites. 
Approximately 20 percent of the unit is rated 


low (including rock outcrop), 40 percent is 
moderate, and 40 percent is high. Sites im- 
mediately below rock outcrop approach a very 
high rating. Under normal, undisturbed 
conditions, these soils are slightly to moder- 
ately susceptible to sheet, rill, and gully ero- 
sion. Surface rock fragment cover is 5 to 50 
percent. Landscape stability hazard is low. 


These soils are well suited for trails and 
suitable for campsites on nearly level to gently 
sloping sites. 


This unit is poorly suited for livestock 
grazing because of low forage production and 
extent of rock outcrop. 


Wildlife habitat generally is good. It is 
limited by rock outcrop and forage produc- 
tion. Except for rock outcrop, conditions 
generally are good for burrowing animals. 


Watershed rating is moderately low, be- 
cause of moderate precipitation, low snow 
retention, low water retention of the soils, 
amount of rock outcrop, and the unit's small 
size. 


Fire impacts are slight through out most of 
the unit, because of light, scattered fuel pro- 
duction. Impacts can be severe in localized 
areas of heavy fuels. 


These soils are susceptible to potential ef- 
fects from acidic precipitation because of their 
low buffering capacity. 


127—Typic Xerorthents -— Entic 
Haploxerolls complex, 15 to 50 
percent slopes. 


The soils' taxonomic names reflect the 
following characteristics: 


Typic: soils are characteristic of the great 
groups to which they belong (e.g., 
not unusually moist, shallow, or 
clayey); 

Entic: lacking clear subsoil development; 

Xer: dry in summer, moist in winter; 

Haplo: simple soils, having no unusually 
distinctive features in the suborder; 

orth: common form of the soil order 


(e.g., not unusually wet or sandy); 


ent: Entisol, the soil order; a young, 
weakly developed soil; 
oll: Mollisol, an order of soils that have 


a thick, dark colored, organic-rich, 
high base status surface horizon. 


This map unit is found in widely separated 
delineations in the Mono Basin and Owens 
River drainages, along the eastern margin of 
the survey area. It occurs on moderately steep 
to steep mountain sides and glacial moraines 
at elevations between 6,100 and 10,200 feet. 
The soils formed in mixed granitic colluvium, 
glacial till, and minor amounts of alluvium. 


Mean annual precipitation ranges from 8 
to 20 inches, most of which falls as rain in the 
southern, lower precipitation, delineations, 
and as snow in the northern, higher precipita- 
tion, regions. Vegetation series include Jef- 
frey pine, green leaf manzanita, single leaf 
pinon pine, big sagebrush, curl leaf mountain 
mahogany, and perennial grass. Thick stands 
of aspen grow in avalanche tracks in the 
northern delineations. 


The map unit, which comprises 0.73 per- 
cent of the survey area, is approximately 50 
percent Typic Xerorthents, 35 percent Entic 
Haploxerolls, and 15 percent inclusions of 
rock outcrop and Typic Xerochrepts, intri- 
cately mixed on the landscape, and Typic 
Cryorthents at the highest elevations. Talus 
slopes and shallow debris avalanches occur 
on very steep inclusions in the northern 
reaches of the unit. Nearly level to strongly 
sloping alluvial bottoms also are included. 


The Typic Xerorthents are coarse to mod- 
erately coarse textured, moderately deep to 
very deep, and well drained to somewhat ex- 
cessively drained. They may or may not have 
a superficial layer of slightly decomposed or- 
ganic material that typically is less than three 
inches thick. The mineral surface horizon 
may contain volcanic ash, especially in the 
northern-most delineations of the map unit, 
and it may be water repellent. 


In a representative soil, the surface min- 
eral layer is 5 inches of grayish brown sandy 
loam having weak, very fine granular struc- 
ture and very strongly acid reaction. It con- 
tains approximately 5 percent volcanic ash, 
and is water repellent. The underlying mate- 


rial, which extends to at least 44 inches, is 
pale brown to light yellowish brown gravelly 
sandy loam to extremely cobbly loamy coarse 
sand having weak, very fine granular struc- 
ture, or massive or single grain arrangement. 
It is very strongly acid and moderately water 
repellent in the upper portion to wettable in the 
lower portion. 


The Entic Haploxerolls are coarse to mod- 
erately coarse textured, moderately deep to 
very deep, and well drained to somewhat ex- 
cessively drained. Typically, they have a su- 
perficial layer of slightly decomposed organic 
material less than 2 inches thick. The surface 
mineral soil often is water repellent. In a rep- 
resentative soil, the surface mineral layer is 17 
inches of grayish brown or brown, very 
gravelly sand or extremely gravelly loamy 
coarse sand having weak, very fine granular 
structure. It is very strongly acid to moder- 
ately acid and moderately water repellent. The 
underlying material, which extends to at least 
35 inches, is light olive brown, very bouldery 
loamy coarse sand having massive arrange- 
ment. It is moderately acid and moderately 
water repellent. 


Hydraulic conductivity is moderately high 
to very high, and overland flow is rapid. Hy- 
draulic conductivity may be decreased signifi- 
cantly by chemically induced hydrophobicity, 
which dissipates as the soil is wetted. Plant- 
available water capacity is low. Effective 
rooting depth is greater than 36 inches in the 
unit. 


Maximum erosion hazard rating is high on 
moderately steep slopes, and very high on 
steep and very steep slopes. Approximately 
60 percent of the unit is rated as high, and 40 
percent is rated very high. These soils are 
highly susceptible to sheet, rill, and gully 
erosion because of slope steepness and lack of 
cohesive strength. Soils on the steepest 
slopes are subject to dry ravel. Landscape 
stability hazard is moderately low to moder- 
ately high. 


These soils are suitable for trails, and are 
poorly suited for campsites because of slope 
steepness and high erosion hazard. 


This unit is poorly suited for livestock 
grazing because of lack of forage and erosion 
hazard. 
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Wildlife habitat, which decreases in qual- 
ity with increasing elevation, generally is fair. 
It is limited by low forage production and 
cover. 


Watershed rating is low because of low 
rainfall, low water retention, and rapid runoff. 


Fire impacts are slight, because of low 
fuel production. Nonetheless, except for as- 
pen stands in avalanche tracks, fire can run 
rapidly through this unit. 


Acidic precipitation is not a concern in 
these soils because of the dry climate. 


128—Typic Xerorthents -— Entic 
Haploxerolls — Typic 
Xerochrepts complex, 35 to 75 
percent slopes. 


The soils’ taxonomic names reflect the 
following characteristics: 


Typic: soils are characteristic of the great 
groups to which they belong (e.g., 
not unusually moist, shallow, or 
clayey); 

Entic: _ lacking clear subsoil development; 

Xer: dry in summer, moist in winter; 

Haplo: simple soils, having no unusually 
distinctive features in the suborder; 

orth: common form of the soil order 
(e.g., not unusually wet or sandy); 

ochr: light colored, organic-poor, or thin 
surface horizon; 

ent: Entisol, the soil order; a young, 
weakly developed soil; 

oll: Mollisol, an order of soils that have 
a thick, dark colored, organic-rich, 
high base status surface horizon; 

ept: Inceptisol, a soil order; significantly 


less developed than Alfisols. 


This map unit occurs in the Middle Fork 
Kings River and Owens River drainages, in 
the extreme southwestern and southeastern 
portions of the survey area, respectively. The 
soils formed on steep to very steep back- 
slopes, shoulders, sharp ridge tops, and nar- 
row canyon bottoms at elevations between 


2,500 and 9,400 feet. Parent materials are 
mixed granitic colluvium and minor amounts 
of alluvium. 


Mean annual precipitation ranges from 30 
to 40 inches in Middle Fork Kings River 
drainage, and 10 to 20 inches east of the Sier- 
ran crest in Owens River drainage. Soil tem- 
perature regimes are frigid in the upper eleva- 
tion portions of the unit and mesic in the 
lower elevation portions. Vegetation series 
include green leaf manzanita, white leaf man- 
zanita, and mixed conifer-pine west of the 
Sierran crest, and big sagebrush and single 
leaf pinon pine east of the crest. 


The map unit, which comprises 1.07 per- 
cent of the survey area, is approximately 35 
percent Typic Xerorthents, 30 percent Entic 
Haploxerolls, 20 percent Typic Xerochrepts, 
and 15 percent inclusions, all intricately mixed 
on the landscape. Typic Xerorthents occur on 
all aspects, but generally are above Typic Xe- 
rochrepts on southerly facing aspects. Entic 
Haploxerolls tend to occur most commonly on 
northerly facing aspects and under heaviest 
brush accumulations. Typic Xerochrepts are 
found most frequently on lower colluvial 
backslopes and footslopes, generally in 
southerly facing aspects. The unit contains 
inclusions of rock outcrop and Lithic Xeric 
Torriorthents on northerly facing aspects 
where soil commonly is removed by debris 
avalanches. Significant rock outcrop is found 
in the lowest elevation, southern-most delin- 
eation below Junction Ridge in the Middle 
Fork Kings River drainage. 


The Typic Xerorthents are coarse to mod- 
erately coarse textured, moderately deep to 
very deep, and well drained to somewhat ex- 
cessively drained. They may or may not have 
a superficial layer of slightly decomposed or- 
ganic material that typically is less than three 
inches thick. The mineral surface horizon 
may be water repellent. 


In a representative soil, the surface min- 
eral layer is 5 inches of grayish brown sandy 
loam having weak, very fine granular struc- 
ture and very strongly acid reaction. It con- 
tains approximately 5 percent volcanic ash, 
and is water repellent. The underlying mate- 
rial, which extends to at least 44 inches, is 
pale brown to light yellowish brown gravelly 
sandy loam to extremely cobbly loamy coarse 


sand having weak, very fine granular struc- 
ture, or massive or single grain arrangement. 
It is very strongly acid and moderately water 
repellent in the upper portion to wettable in the 
lower portion. 


The Entic Haploxerolls are coarse to mod- 
erately coarse textured, moderately deep to 
very deep, and well drained to somewhat ex- 
cessively drained. Typically, they have a su- 
perficial layer of slightly decomposed organic 
material less than 2 inches thick. The surface 
mineral soil often is water repellent. In a rep- 
resentative soil, the surface mineral layer is 17 
inches of grayish brown or brown, very 
gravelly sand or extremely gravelly loamy 
coarse sand having weak, very fine granular 
structure. It is very strongly acid to moder- 
ately acid and moderately water repellent. The 
underlying material, which extends to at least 
35 inches, is light olive brown, very bouldery 
loamy coarse sand having massive arrange- 
ment. It is moderately acid and moderately 
water repellent. 


The Typic Xerochrepts are coarse to mod- 
erately coarse textured, deep to very deep, and 
somewhat excessively drained. They may or 
may not have a superficial layer of slightly de- 
composed organic material that typically is 
less than one inch thick. The mineral surface 
horizon commonly is water repellent. In a 
representative soil, the surface mineral layer is 
3 inches of very dark grayish brown, ex- 
tremely gravelly coarse sand having single 
grain arrangement to weak, very fine granular 
structure. The subsoil, which is 20 inches 
thick, is light gray extremely gravelly sandy 
loam, and massive to weak, very fine granu- 
lar. The substratum, to a depth of at least 32 
inches, is white, extremely cobbly sandy 
loam, massive weathered bedrock. 


Hydraulic conductivity is high to very 
high, and overland flow is very rapid. Plant- 
available water capacity is very low to low. 
Effective rooting depth is greater than 36 
inches in the unit. 


Maximum erosion hazard rating is very 
high. These soils are extremely susceptible to 
sheet, rill, and gully erosion because of slope 
steepness, lack of cohesive strength, and, on 
many sites, low plant cover. Soils are subject 
to dry ravel and failure by debris avalanche, 
especially on north facing aspects. Landscape 


stability hazard is moderately high to very 
high. 


These soils are suitable for trails on steep 
sites, and poorly suited on very steep sites. 
They are unsuitable for campsites because of 
slope steepness and high erosion hazard. 


This unit is unsuitable for livestock graz- 
ing because of lack of forage, slope steep- 
ness, and erosion hazard. 


Wildlife habitat, which decreases in qual- 
ity with increasing elevation and slope steep- 
ness, generally is fair. It is limited by low 
forage production and cover. 


Watershed rating is low in the Owens 
River watershed, where precipitation is low, 
and moderately low to moderate in the Middle 
Fork Kings River drainage, where precipita- 
tion is moderate. In addition to precipitation, 
watershed importance is limited by low snow 
retention, low water retention of the soils, and 
rapid runoff. Hydrograph response is rapid. 


Fire impacts generally are slight because 
of low fuel production. An exception, where 
fire hazard and potential impacts are moder- 
ately high, is in the southern-most delineation, 
below Junction Ridge in Middle Fork Kings 
River drainage. The effects of steep slopes 
and warm summer temperatures in this area 
are partially offset by rock outcrop, which 
disrupts fuel continuity. 


Acidic precipitation is not expected to have 
significant impact in this unit because of low 
summer precipitation. 


129—Typic Xerorthents — Rock 
outcrop complex, 15 to 50 
percent slopes. 


The soil's taxonomic name reflects the 
following characteristics: 


Typic: soils are characteristic of the great 
groups to which they belong (e.g., 
not unusually moist, shallow, or 
clayey); 

Xer: dry in summer, moist in winter; 

orth: common form of the soil order 


(e.g., not unusually wet or sandy); 
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ent: Entisol, the soil order; a young, 
weakly developed soil. 


This map unit occurs in the Owens River 
drainage, in the southeastern portion of the 
survey area, on moderately steep to very steep 
backslopes, shoulders, and narrow alluvial 
bottoms at elevations between 5,200 and 
9,300 feet. The soils formed in mixed 


~ granitic colluvium and minor amounts of al- 


luvium. 


Mean annual precipitation ranges from 8 
to 12 inches. Vegetation series include 
perennial grass, green leaf manzanita, big 
sagebrush, Jeffrey pine, and single leaf pinon 
pine. 


The map unit, which comprises 0.10 per- 
cent of the survey area, is approximately 45 
percent Typic Xerorthents, 45 percent rock 
outcrop, and 10 percent inclusions, all intri- 
cately mixed on the landscape. The inclusions 
are nearly level to strongly sloping areas, as 
well as Typic Xerochrepts and Xeric Tor- 
riorthents in the low elevation fringes. 


The Typic Xerorthents are coarse to mod- 
erately coarse textured, moderately deep to 
very deep, and well drained to somewhat ex- 


-cessively drained. They may or may not have 


a superficial layer of slightly decomposed or- 
ganic material that typically is less than three 
inches thick. The mineral surface horizon 
may contain volcanic ash, especially in the 
northern-most delineations of the map unit, 
and it may be water repellent. 


In a representative soil, the surface min- 
eral layer is 5 inches of grayish brown sandy 
loam having weak, very fine granular struc- 
ture and very strongly acid reaction. It con- 
tains approximately 5 percent volcanic ash, 
and is water repellent. The underlying mate- 
rial, which extends to at least 44 inches, is 
pale brown to light yellowish brown gravelly 
sandy loam to extremely cobbly loamy coarse 
sand having weak, very fine granular struc- 
ture, or massive or single grain arrangement. 
It is very strongly acid and moderately water 
repellent in the upper portion to wettable in the 
lower portion. 


Hydraulic conductivity is moderately high 
to very high, and overland flow is rapid. Hy- 
draulic conductivity may be decreased signifi- 


cantly by chemically induced hydrophobicity, 
which dissipates as the soil is wetted. Plant- 
available water capacity is very low to low. 
Effective rooting depth is greater than 36 
inches in the unit. 


Maximum erosion hazard rating is high on 
moderately steep slopes, and very high on 
steep slopes. It is very high on sites immedi- 
ately below rock outcrop. Approximately 45 
percent of the unit is rated low (including rock 
outcrop), 25 percent is rated high, and 30 per- 


cent is rated very high. These soils are highly 


susceptible to sheet, rill, and gully erosion be- 
cause of slope steepness, lack of cohesive 
strength, and extent of rock outcrop, which 
sheds water onto soils below. Soils on the 
steepest slopes are subject to dry ravel. Land- 
scape stability hazard is moderately low to 
moderately high. 


These soils are suitable for trails, but are 
unsuitable for campsites because of slope 
steepness, high erosion hazard, and rock out- 
crop. 


This unit is poorly suited for livestock 


grazing because of lack of forage, erosion 
hazard, and rock outcrop. 


Wildlife habitat is fair to poor. It is lim- 
ited by low forage production, lack of cover, 
and rock outcrop. 


Watershed rating is low because of low 
rainfall, low water retention, rock outcrop, 
and rapid runoff. 


Although fire can run rapidly through this 
unit, its impacts are slight because of low fuel 
production. 


Acidic precipitation is not a concern in 
these soils because of the dry climate. 


130—Typic Xerorthents — Rock 
outcrop complex, 40 to 85 
percent slopes. 


The soil's taxonomic name reflects the 
following characteristics: 


Typic: soils are characteristic of the great 
groups to which they belong (e.g., 
not unusually moist, shallow, or 
clayey); 

Xer: dry in summer, moist in winter; 


orth: common form of the soil order 
(e.g., not unusually wet or sandy); 
ent: _ Entisol, the soil order; a young, 


weakly developed soil. 


This map unit occurs in the Owens River 
drainage, in the southeastern portion of the 
survey area, on steep to extremely steep 
midrange to lower mountain sides at eleva- 
tions between 5,800 and 9,000 feet. The 
soils formed in mixed granitic colluvium and 
minor amounts of alluvium. Soil develop- 
ment is limited partly by soil creep and super- 
ficial movement. 


Mean annual precipitation ranges from 10 
to 18 inches. Vegetation series include 
perennial grass, green leaf manzanita, big 
sagebrush, Jeffrey pine, and single leaf pinon 
pine. 


The map unit, which comprises 2.27 per- 
cent of the survey area, is approximately 55 
percent Typic Xerorthents, 35 percent rock 
outcrop, and 10 percent inclusions, all intri- 
cately mixed on the landscape. The inclusions 
are Xeric Torriorthents in the low elevation 
fringes, Typic Cryorthents on northerly as- 
pects along the high elevation fringes, and 
Lithic Xerorthents around rock outcrops, es- 
pecially on the least steep slopes. 


The Typic Xerorthents are coarse to mod- 
erately coarse textured, moderately deep to 
very deep, and well drained to somewhat ex- 
cessively drained. They may or may not have 
a superficial layer of slightly decomposed.or- 
ganic material that typically is less than three 
inches thick. The mineral surface horizon 
may contain volcanic ash, especially in the 
northern-most delineations of the map unit, 
and it may be water repellent. 


In a representative soil, the surface min- 
eral layer is 5 inches of grayish brown sandy 
loam having weak, very fine granular struc- 
ture and very strongly acid reaction. It con- 
tains approximately 5 percent volcanic ash, 
and is water repellent. The underlying mate- 
rial, which extends to at least 44 inches, is 
pale brown to light yellowish brown gravelly 
sandy loam to extremely cobbly loamy coarse 
sand having weak, very fine granular struc- 
ture, Or massive or single grain arrangement. 
It is very strongly acid and moderately water 


repellent in the upper portion to wettable in the 
lower portion. 


The rock outcrop consists of exposed 
granitic and metamorphic bedrock near sharp 
ridge lines and on extremely steep side slopes, 
and rubble of talus slopes and debris 
avalanches. 


Hydraulic conductivity is moderately high 
to very high, and overland flow is rapid to 
very rapid. Hydraulic conductivity may be 
decreased significantly by chemically induced 
hydrophobicity, which dissipates as the soil is 
wetted. Plant-available water capacity is very 
low to low. Effective rooting depth is greater 
than 36 inches in the unit. 


Maximum erosion hazard rating is very 
high. These soils are extremely susceptible to 
sheet, rill, gully, and dry ravel erosion be- 
cause of slope steepness, lack of cohesive 
strength, and extent of rock outcrop, which 
sheds water onto soils below. Landscape 
stability hazard is high to very high. Soils on 
the steepest slopes are extremely susceptible 
to mass movement by debris avalanche. 


These soils are poorly suited to unsuitable 
for trails and unsuitable for campsites because 
of slope steepness, very high erosion and de- 
bris avalanche hazard, and rock outcrop. 


This unit is unsuitable for livestock graz- 
ing because of slope steepness, lack of for- 
age, very high erosion hazard, and rock out- 
crop. 


Wildlife habitat generally is poor, but is 
fair on the least steep slopes for burrowing 
animals and reptiles adapted to the area. It is 
limited by low forage production, rock out- 
crop, and landscape instability. 


Watershed rating is low because of low 
rainfall, low water retention, rock outcrop, 
and very rapid runoff. 


Although fire can run rapidly through this 
unit, its impacts are slight, because of very 
low fuel production. 


Acidic precipitation is not a concern in 
these soils because of the dry climate and very 
rapid runoff. 


91 


92 


131—Typic Torripsamments, 25 
to 55 percent slopes. 


The soil's taxonomic name reflects the 
following characteristics: 


Typic: soils are characteristic of the great 
groups to which they belong (e.g., 
not unusually moist, shallow, or 
clayey); 

arid to semiarid, and commonly hot 
in summer; 


Torri: 


psamm: very sandy, with less than 35 per- 


cent rock fragments; 


ent: Entisol, the soil order; a young, 
weakly developed soil. 


This map unit is limited to the extreme 
southeastern portion of the survey area above 
Owens Lake. It occurs on moderately steep to 
very steep southeasterly facing back slopes 
and foot slopes at elevations between 4,000 
and 6,400 feet. The soils formed in granitic 
deposits of apparently eolian sandy materials 
overlying granitic colluvium. 


Mean annual precipitation ranges from 8 
to 12 inches. Vegetation series is desert 
shrub, including the genera Eriogonum, 
Gutierrezia, Crysothamnus, Ephedra, 
Tetrademia, Stipa, as well as a few scattered 
cholla and Joshua trees. 


The map unit, which comprises 0.16 per- 
cent of the survey area, is 90 percent Typic 
Torriorthents with 10 percent inclusions of 
Typic Torriorthents in weakly developed 
ephemeral drainages, and Xeric Torriorthents 
near the upper boundary of the map unit. The 
inclusions contain a significant amount of 
colluvial granitic rock fragments not found in 
the Typic Torripsamments. 


Typic Torripsamments are coarse to mod- 
erately coarse textured, warm, dry, deep to 
very deep, and excessively drained. They 
formed in sandy colluvial or eolian deposits 
derived from quartz monzonite and por- 
phyritic granite. They are unusual in the sur- 
vey area in that their textures almost entirely 
are sand, and they contain less than 15 percent 
gravel and no cobbles, even to a depth of four 
feet. Their odd occurrence on the landscape 


makes them a scientific curiosity, worthy of 
further investigation. 


Although the soils do not have a surface 
organic layer, they often have a thin desert 
pavement consisting of angular fine gravel. 
The mineral soil is nearly uniform throughout 
its depth. In a representative soil, the surface 
mineral layer is 3 inches of very pale brown to 
light gray sand having massive or single grain 
arrangement. It is slightly acid and wettable. 
The underlying material, to a depth of at least 
47 inches, is pale brown, light yellowish 
brown, or yellow loamy sand having massive 
arrangement. It is slightly acid and wettable. 


Hydraulic conductivity is very high, and 
overland flow is slow. Plant-available water 
capacity is very low. Effective rooting depth 
is greater than 40 inches. 


Maximum erosion hazard rating is high on 
moderately steep slopes, and very high on 
steep and very steep slopes. Approximately 
75 percent of the unit is rated high, and 25 
percent is rated very high. Surface soils are 
highly susceptible to sheet, rill, and gully 
erosion, because of slope steepness, lack of 
vegetative protection, and lack of cohesive 
strength. Wildlife activity can displace signif- 
icant amounts of topsoil. Landscape stability 
hazard is moderately low under normal con- 
ditions. 


These soils are poorly suited for trails, 
and are unsuitable for campsites, because of 
the slope steepness, lack of cohesive strength, 
very high erosion hazard, and low trafficabil- 
ity. 

The soils are unsuitable for livestock 
grazing, because of low forage productivity, 
low trafficability, and very high erosion haz- 
ard. 


Wildlife habitat is poor, because of low 
forage production, lack of cover, and loose 
soil consistence, which renders the soil poorly 
suited for burrows. 


Watershed rating is low, because of low 
rainfall, low water retention, and rapid runoff. 
Hydrograph response is rapid during rain- 
storms. 


The impact of fire is nearly negligible be- 
cause of low fuel production and limited soil 
development. 


Acid rain is not expected to significantly 
affect these soils because rainfall is low; 
nonetheless, the soils have very low buffering 
capacity, which makes any soil solution read- 
ily susceptible to induced chemical changes. 


132—Typic Torripsamments — 
Typic Torriorthents — Rock 
outcrop complex, 25 to 55 
percent slopes. 


The soils' taxonomic names reflect the 
following characteristics: 


Typic: soil is characteristic of the great 
group to which it belongs (e.g., not 
unusually moist, shallow, or 
clayey); 

Torri: arid to semiarid and commonly hot 
in summer; 

psamm: very sandy, with less than 35 per- 
cent rock fragments; 

orth: common form of the soil order 
(e.g., not unusually wet or sandy); 

ent: Entisol, the soil order; a young, 


weakly developed soil. 


This unit is limited to the extreme south- 
eastern portion of the survey area on generally 
easterly facing slopes above Owens Lake. It 
occurs on moderately steep to very steep 
lower mountain sides at elevations between 
4,200 and 6,800 feet. The soils formed in 
granitic colluvial and eolian deposits, and in 
minor amounts of metamorphic colluvium. 


Mean annual precipitation ranges from 8 
to 12 inches. Vegetation series are desert 
shrub and sagebrush shrub, with minor areas 
of single leaf pinon pine in the upper elevation 
portion of the unit. 


The complex, which comprises 0.24 per- 
cent of the survey area, is approximately 50 
percent Typic Torripsamments, 30 percent 
Typic Torriorthents, and 15 percent rock out- 
crop. It contains about 5 percent inclusions of 
Xeric Torriorthents associated with single leaf 
pinon pine in the upper elevation portions of 
the unit. 


The Typic Torripsamments are found on 
southeasterly-facing eolian or colluvial foot- 


slopes and backslopes above Owens Lake. 
The soils are unusual in the survey area be- 
cause their textures are almost entirely sand, 
and they contain less than 15 percent gravel 
and no cobbles, even to a depth of four feet. 
The soils support the desert shrub vegetation 
series, which includes the genera Eriogonum, 


Gutierrezia, Crysothamnus, Ephedra, 


Tetrademia, Stipa, as well as a few scattered 
cholla and Joshua trees. 


The Typic Torripsamments are coarse 
textured, warm, dry, deep to very deep, and 
excessively drained. They formed in eolian 
sands and colluvium derived from quartz 
monzonite, porphyritic granite, and minor 
amounts of granodiorite. Although these soils 
do not have a surface organic layer, they often 
have a thin desert pavement consisting of an- 
gular fine gravel. The mineral soil is nearly 
uniform throughout its depth. In a represen- 
tative soil, the surface mineral layer is 3 
inches of very pale brown to light gray sand 
having massive or single grain arrangement. 
It is slightly acid and wettable. The underly- 
ing material, to a depth of at least 47 inches, is 
pale brown, light yellowish brown, or yellow 
loamy sand having massive arrangement. It is 
slightly acid and wettable. 


The Typic Torriorthents are found in 
drainages and swale positions, and near the 
upper boundary of the map unit. These soils 
support desert shrub and sagebrush shrub 
vegetation series, with the major sagebrush 
shrub plants being big sage, Mormon tea, 
bitterbrush, buckwheat, and needle grass. 
Sagebrush shrub merges with single leaf 
pinon pine near the upper elevation margin of 
the unit. 


The Typic Torriorthents are coarse to 
moderately coarse textured, warm, dry, mod- 
erately deep to very deep, and somewhat ex- 
cessively drained to excessively drained. 
They formed from granitic, and less com- 
monly, metamorphic rock. They usually do 
not have a surface organic layer. The surface 
is covered by 40 to 75 percent angular, 
spheroidal gravel. In a representative soil, the 
surface mineral layer is 26 inches of brown to 
dark yellowish brown extremely gravelly 
coarse sand or very gravelly coarse sand 
having a single grain arrangement. It is 
strongly to moderately acid and very slightly 
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water repellent. The underlying material, to a 
depth of at least 36 inches, is yellowish 
brown extremely gravelly coarse sand having 
massive arrangement. It is moderately acid 
and wettable. 


Rock outcrops and rubble, which are 
scattered throughout the unit, consist of por- 
phyritic and nonporphyritic quartz monzonite 
and granite (some of which are epidote-bear- 
ing); hornblende, biotite diorite and granodi- 
orite, and occasional low grade noncalcareous 
metamorphic rock consisting of gneiss and 
metavolcanics. 


Hydraulic conductivity is very high, and 
overland flow is slow. Plant-available water 
capacity is very low. Effective rooting depth 
is greater than 40 inches. 


Maximum erosion hazard rating of Typic 
Torripsamments is very high; and of Typic 
Torriorthents it is high on moderately steep to 
steep slopes, and very high on steep to very 
steep slopes. The rating is very high on all 
soils immediately below rock outcrop. Ap- 
proximately 20 percent of the unit is rated low 
(including rock outcrop), 30 percent is high, 
and 50 percent is very high. 


Surface soils are highly susceptible to 
sheet, rill, and gully erosion, because of steep 
slopes, lack of vegetative protection, and lack 
of cohesive strength. Wildlife activity can 
displace significant amounts of topsoil. 
Landscape stability hazard is moderately low 
to moderately high under normal conditions. 


These soils are poorly suited for trails, 
and are unsuitable for campsites, because of 
the slope steepness, lack of cohesive strength, 
very high erosion hazard, and low trafficabil- 
ity. 

The soils are unsuitable for livestock 
grazing, because of low forage productivity, 
low trafficability, and very high erosion haz- 
ard. 


Wildlife habitat is poor except for the up- 
permost elevational portion of the unit, which 
is fair. Habitat is limited by low forage pro- 
duction, rock outcrop, lack of cover, and 
loose soil consistence, which renders the soil 
poorly suited for burrows. 


Watershed rating is low, because of low 
rainfall, low water retention, slope steepness, 


rock outcrop, and rapid runoff. Hydrograph 
response is rapid during rainstorms. 


The impact of fire is nearly negligible be- 
cause of low fuel production and limited soil 
development. 


Acid rain is not expected to significantly 
affect these soils because of low rainfall and 
large amount of rock outcrop. Nonetheless, 
the soils have very low buffering capacity, 
which makes any soil solution readily suscep- 
tible to induced chemical changes. 


133—Dystric Cryochrepts - 
Typic Cryorthents association, 0 
to 30 percent slopes. 


The soils' taxonomic names reflect the 
following characteristics: 


Dystric: base saturation less than 60 percent; 
generally low fertility, but adequate 
for acid-loving plants; 


Typic: soils are characteristic of the great 
groups to which they belong (e.g., 
not unusually moist, shallow, or 
clayey); 

Cry: very cold, with little warming in 
summer; 

ochr: light colored, organic-poor, or thin 
surface horizon; 

orth: common form of the soil order 
(e.g., not unusually wet or sandy); 

ept: Inceptisol, a soil order, slightly 
more developed than Entisols; 

ent: Entisol, a soil order; a young, 


weakly developed soil; 


This map unit is found in the western por- 
tion of the survey area, in the South Fork San 
Joaquin River and North Fork Kings River 
drainages. It occurs on nearly level to mod- 
erately steep glacial moraines and mountain 
sides at elevations between 7,200 and 10,500 
feet. The soils formed in glacial till, collu- 
vium, and alluvium derived from, granodior- 
ite, diorite, and quartz monzonite, and be- 
tween bedrock joints. 


Mean annual precipitation ranges from 30 
to 45 inches, most of which falls as snow. 


Vegetation series include mixed conifer, red 
fir, and lodgepole pine. 


The map unit, which comprises 1.11 per- 
- cent of the survey area, is approximately 40 
percent Dystric Cryochrepts, 40 percent Typic 
Cryorthents, and 20 percent inclusions. The 
soils are not evenly distributed in the survey 
area. Dystric Cryochrepts (more developed 
soils) are dominant in the southern group of 
delineations, located east of Courtright and 
Wishon Reservoirs at a median elevation of 
8,900 feet. Typic Cryorthents (less devel- 
oped soils) are dominant in the northern 
group, located east and north of Edison Lake 
(on Bear Ridge and Junction Bluffs) at a me- 
dian elevation of 9,400 feet. Dystric Cry- 
ochrepts tend to occur at lower elevations and 
on more gentle, concave slopes than do Typic 
Cryorthents. Although vegetative cover may 
not differ between the two soils, it often is 
more dense on Dystric Cryochrepts than on 
Typic Cryorthents. Dystric Cryochrepts seem 
to develop more readily in glacial deposits 
than in colluvium. 


Included in this map unit are Typic and 
Entic Cryumbrepts under heavy vegetative 
cover in the northern delineation near Volcanic 
Knob, where soil development is influenced 
by mafic (high magnesium and iron) volcanic 
materials, and a few Aquic Cryumbrepts in 
wet meadows. 


The Dystric Cryochrepts are coarse tex- 
tured, very cold, deep to very deep, and well 
drained to somewhat excessively drained. 
They formed in glacial till and colluvium de- 
rived from diorite, granodiorite, and quartz 
monzonite, with occasional influence of mafic 
volcanics. The soils normally have a surface 
layer of slightly decomposed organic matter 
up to two inches thick. Usually, the surface 
mineral layer is water repellent, but subsoils 
are wettable. In a representative soil, the sur- 
face mineral layer is 10 inches of pale brown, 
coarse sandy loam having moderate granular 
structure. It is very strongly acid and slightly 
water repellent. The subsoil, which is 22 
inches thick, is very pale brown, gravelly 
coarse sandy loam and light gray, very grav- 
elly coarse sandy loam having moderate 
granular to moderate subangular blocky 
structure and strongly acid reaction. The un- 
derlying material, which extends to at least 41 


inches, is light gray, very gravelly coarse 
sandy loam that has weathered in place, and is 
massive and strongly acid. 


The Typic Cryorthents are coarse to mod- 
erately coarse textured, very cold, deep to 
very deep, and moderately well drained to 
somewhat excessively drained. Somewhat 
more than half of these soils have a slightly 
decomposed surface organic layer that com- 
monly is less than one inch thick, but that may 
reach 3 inches thickness. These O horizons 
are found in or below the lodgepole pine 
vegetation zone. The surface mineral layer 
commonly is water repellent. The underlying 
mineral soil normally has lighter, brighter col- 
ors and greater rock fragment content, and it 
may have slightly better developed structure, 
although structures seldom are more pro- 
nounced than weak granular. Distinctive sub- 
soil horizons are not well developed, even 
under a closed canopy of mature trees, be- 
cause of the high proportion of resistant min- 
erals and limited conditions for chemical 
weathering. 


In a representative soil, the surface min- 
eral layer is 6 inches of light gray, cobbly 
sandy loam having an admixture of volcanic 
ash. It has a massive arrangement that breaks 
to weak granular structure, and is very 
strongly acid. The underlying material, which 
extends to at least 34 inches depth, is light 
brownish gray to very pale brown, very cob- 
bly sandy loam. It has weak subangular 
blocky to moderate granular structure, and is 
very strongly acid. 
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Hydraulic conductivity of the soils is de- . 


creased significantly by chemically induced 
hydrophobicity. Hydraulic conductivity of 
these coarse textured soils is low if the soils 
have been dry prior to rainfall; it may increase 
to moderately high once the soils become 
wetted. Overland flow, which varies with 
hydrophobicity, is medium on gently sloping 
sites and rapid to very rapid on moderately 
steep sites. Plant-available water capacity is 
low, although it may approach moderate for 
Dystric Cryochrepts. Effective rooting depth 
is greater than 40 inches in the unit. 


Maximum erosion hazard rating is mod- 
erate on nearly level to strongly sloping sites, 
and high on moderately steep and steep sites. 
Approximately half of the unit is rated mod- 
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erate, and half is rated high. These soils are 
susceptible to sheet, rill, and gully erosion 
when unprotected by vegetative cover, be- 
cause of their moderately steep slopes and low 
cohesive strength. Surface rock fragment 
cover is between 20 and 60 percent. These 
fragments provide some protection from rain 
drop impact on bare surfaces, but they also 
restrict water intake which speeds overland 
flow, leading to accelerated erosion. This 
phenomenon is especially notable immediately 
below areas of rock outcrop and shallow 
soils. Landscape stability hazard is low under 
normal conditions. 


These soils are well suited for trails and 
for campsites on nearly level to gently sloping 
sites. Limitations include rapid water runoff, 
loose consistence, and moderately steep 
slopes. 


Except for included meadows, which are 
suitable, this map unit is poorly suited for 
commercial livestock grazing because of low 
forage production, and high susceptibility to 
sheet and rill erosion during and following 
disturbance. These areas may be used inci- 
dentally by pack stock traveling through the 
unit. 


Wildlife habitat, which decreases in qual- 
ity with increasing elevation, generally is 
good. It is limited by forage production at 
high elevation. Burrowing animals and in- 
sects commonly are active in these soils, al- 
though abundant rock fragments often inter- 
fere with digging. Animal burrows in Typic 
Cryorthents probably do not hold up as well 
as those in Dystric Cryochrepts. Soil depth is 
great enough to provide habitat for winter hi- 
bernation and protection from summer heat. 


Watershed rating is moderately high be- 
cause of the soils’ significant depth to bedrock 
and the large amount of high purity water 
collected and transmitted to underground stor- 
age. Precipitation is moderate. Snow reten- 
tion is high, and hydrograph response is 
rapid. 


Fire impacts are moderate to slight on 
these soils, depending on fuel accumulation. 
Fuels are somewhat heavier and more contin- 
uous on Dystric Cryochrepts than on Typic 
Cryorthents; fuel production and fire hazard 
on both soils are limited by soil and atmo- 


spheric temperatures. Although fire in this 
unit will lead to increased soil erosion and 
sediment production, ecosystem recovery is 
expected to be rapid for this elevational range. 


These soils are susceptible to potential ef- 
fects from acidic precipitation, because of 
their low buffering capacity. 


134—Dystric Cryochrepts — 
Entic Cryumbrepts — Typic 
Cryorthents complex, 0 to 45 


percent slopes. 


The soils' taxonomic names reflect the 
following characteristics: 


Dystric: base saturation less than 60 percent; 
generally low fertility, but adequate 
for acid-loving plants; 


Entic: lack of subsoil development 

Typic: soils are characteristic of the great 
groups to which they belong (e.g., 
not unusually moist, shallow, or 
clayey); 

Cry: very cold, with little warming in 
summer; 

ochr: light colored, organic-poor, or thin 
surface horizon; 

umbr: dark colored, organic-rich, low base 
saturation surface horizon; 

orth: common form of the soil order 
(e.g., not unusually wet or sandy); 

ept: Inceptisol, a soil order; slightly more 
developed than Entisols; 

ent: Entisol, a soil order; a young, 
weakly developed soil. 


This map unit is found in the Kaiser 
Wilderness and along Mono Creek and 
Hooper Creek, in the South Fork San Joaquin 
River drainage. It occurs on nearly level to 
steep alluvial bottoms, mountain sides, and 
glacial moraines at elevations between 8,000 
and 12,000 feet. Overall, slopes in Kaiser 
Wilderness and the lower part of Hooper 
Creek tend to be steeper than those along 
Mono Creek. The soils formed in alluvium, 
colluvium, and glacial till derived from 
granitic materials. 


Mean annual precipitation ranges from 30 
to 60 inches, most of which falls as snow. 
The highest precipitation areas are in the 
Kaiser Wilderness. Vegetation series include 
mixed conifer-fir, lodgepole pine, and white- 
bark pine, with lodgepole pine being domi- 
nant. 


The map unit, which comprises 1.11 per- 
cent of the survey area, is approximately 35 
percent Dystric Cryochrepts, 25 percent Entic 
Cryumbrepts, 20 percent Typic Cryorthents, 
and 20 percent inclusions. The various com- 
ponents are individually too small and intri- 
cately mixed on the landscape to be delineated 
separately. Inclusions are Typic Cryum- 
brepts, dominantly on nearly level to strongly 
sloping sites that support lodgepole pine or 
whitebark pine and at least 50 percent grass 
cover, and rock outcrop on glacially scoured 
mountain sides. 


Along the southern boundary of Kaiser 
Wilderness, this map unit borders the Soil 
Survey of Sierra National Forest, California, 
in which the adjoining, lower elevation, soils 
are mapped as Dystric Xeropsamments. Soils 
mapped in the wilderness for this survey do 
not classify as Xeropsamments because they 
are too cold in summer, have rock fragment 
content greater than 35 percent, and have too 
little sand. 


The Dystric Cryochrepts are coarse to 
moderately coarse textured, very cold, deep to 
very deep, and well drained to somewhat ex- 
cessively drained. They may have a surface 
organic layer of slightly decomposed organic 
matter up to two inches thick. The surface 
mineral layer may be water repellent, but the 
subsoil is wettable. In a representative soil, 
the surface mineral layer is 10 inches of pale 
brown, coarse sandy loam having moderate 
granular structure. It is very strongly acid and 
slightly water repellent. The subsoil, which is 
22 inches thick, is very pale brown, gravelly 
coarse sandy loam and light gray, very grav- 
elly coarse sandy loam having moderate 
granular to moderate subangular blocky 
structure and strongly acid reaction. The un- 
derlying material, which extends to at least 41 
inches, is light gray, very gravelly coarse 
sandy loam that has weathered in place, and is 
massive and strongly acid. 


The Entic Cryumbrepts are coarse to mod- 
erately coarse textured, very cold, moderately 
deep to very deep, and well drained to some- 
what excessively drained. They may or may 
not have a surface layer of slightly decom- 
posed organic material that, if present, is less 
than two inches thick. In a representative 
soil, the surface mineral layer is 2 inches of 
grayish brown, gravelly loamy coarse sand 
that is single grained. It is very strongly acid 
and extremely water repellent. This is under- 
lain by 25 inches of grayish brown, loamy 
coarse sand having weak granular structure, 
strongly acid reaction, and extreme to very 
slight water repellence. The substratum, to at 
least 64 inches depth, is grayish brown, light 
brownish gray, or light yellowish brown, 
loamy coarse sand or gravelly loamy coarse 
sand that is massive to weak granular. It is 
strongly acid and wettable. 


The Typic Cryorthents are coarse to mod- 
erately coarse textured, very cold, deep to 
very deep, and moderately well drained to 
somewhat excessively drained. The soils may 
or may not have a surface layer of slightly de- 
composed organic material which, if present, 
is less than one inch thick. In a representative 
soil, the surface mineral layer is 6 inches of 
light gray, cobbly sandy loam having an ad- 
mixture of volcanic ash. It has a massive ar- 
rangement that breaks to weak granular 
structure, and is very strongly acid. The un- 
derlying material, which extends to at least 34 
inches depth, is light brownish gray to very 
pale brown, very cobbly sandy loam. It has 
weak subangular blocky to moderate granular 
structure, and is very strongly acid. 


Hydraulic conductivity is moderately high 
to high, except in dry water repellent soils. 
Once saturated, the hydraulic conductivity of 
water repellent soils is comparable to that of 
wettable soils. Overland flow, which in- 
creases with increasing hydrophobicity, varies 
from slow on nearly level sites to rapid on 
moderately steep and steep sites. Plant-avail- 
able water capacity is low, although it may 
approach moderate in Dystric Cryochrepts and 
Entic Cryumbrepts. Effective rooting depth is 
greater than 36 inches in the unit. 


Maximum erosion hazard rating is mod- 
erate on nearly level to strongly sloping sites, 
and high on moderately steep and steep sites. 
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Approximately 50 percent of the unit is rated 
moderate, and 50 percent is rated high. These 
soils are susceptible to sheet, rill, and gully 
erosion, especially on moderately steep and 
steep slopes, when they are unprotected by 
vegetative cover because of their low cohesive 
strength. Surface rock fragment cover ranges 
from negligible on nearly level sites on the 
Mono Creek flood plain to 50 percent on 
moderately steep and steep mountain sides. 
Landscape stability hazard is low to moder- 
ately low under normal conditions. 


Soils in this unit are well suited for trails 
and for campsites on nearly level to gently 
sloping sites. Limitations include rapid water 


runoff, loose consistence, and moderately 


steep and steep slopes. 


Portions of this unit on nearly level to 
strongly sloping sites and in included mead- 
ows are suitable for livestock grazing. Areas 
of moderately steep and steep slopes are 
poorly suited because of low forage produc- 
tion, and high susceptibility to sheet and rill 
erosion during and following disturbance. 
These areas may be suitable for incidental use 
by pack stock traveling through the unit. 


Wildlife habitat generally is good, al- 
though its quality decreases with increasing 
elevation. The unit contains some of the most 
suitable wildlife habitat in the survey area es- 
pecially on Cryumbrepts in the Mono Creek 
flood plain, which support good cover and 
forage for browsing and grazing animals. 
Burrowing animals and insects commonly are 
active in these soils. Animal burrows in 
Typic Cryorthents probably do not hold up as 
well as those in Dystric Cryochrepts or Entic 
Cryumbrepts. Soil depth is great enough to 
provide habitat for winter hibernation and 
protection from summer heat. 


Watershed rating is moderately high to 
high because of the soils’ significant depth to 
bedrock and the large amount of high purity 
water collected and transmitted to under- 
ground storage. Precipitation is moderate to 
high. Snow retention is high, especially in 
the Kaiser Wilderness, and hydrograph re- 
sponse is rapid. 


Fire impacts are moderate to slight on 
these soils, depending on fuel accumulation. 
Fuels are somewhat heavier and more contin- 


uous on Dystric Cryochrepts and Entic 
Cryumbrepts than on Typic Cryorthents. 
Fuel production and fire hazard are limited by 
soil and atmospheric temperatures. Although 
fire in this unit will lead to increased soil ero- 
sion and sediment production, ecosystem re- 
covery is expected to be rapid for this eleva- 
tional range. 


These soils are susceptible to potential ef- 
fects from acidic precipitation, because of 
their low buffering capacity. 


135—Typic Xerochrepts, 15 to 
45 percent slopes. 


The soil'’s taxonomic name reflects the 
following characteristics: 


Typic: soils are characteristic of the great 
groups to which they belong (e.g., 
not unusually moist, shallow, or 
clayey); 

Xer: dry in summer, moist in winter; 

ochr: light colored, organic-poor, or thin 

surface horizon; 

ept: Inceptisol, a soil order; a soil in 


adolescent stage of development. 


This small map unit is located in the 
Sawmill Creek drainage, in the southeastern 
portion of the survey area, on moderately 
steep to steep glacial moraines, mountain 
sides, and alluvial bottoms at elevations be- 
tween 6,600 and 10,100 feet. The soils 
formed in glacial till, colluvium, and alluvium 
derived from biotite-hornblende-granodiorite- 
rock. 


Mean annual precipitation ranges from 15 
inches at lowest elevation to 25 inches at 
highest elevation. The dominant vegetation 
series is mixed conifer-fir, with perennial 
grass on south-facing slopes low in the unit. 


The map unit, which comprises 0.09 per- 
cent of the survey area, is 80 percent Typic 
Xerochrepts with 20 percent inclusions of 
Typic Cryorthents near its upper elevation 
limit and scattered areas of Typic Xerorthents. 


Typic Xerochrepts are coarse to moder- 
ately coarse textured, moderately deep to very 
deep, and well drained to excessively drained. 
They may or may not have a surface layer of 


slightly decomposed organic material that 
typically is less than one inch thick. The min- 
eral surface horizon commonly is water repel- 
lent. In a representative soil, the surface min- 
eral layer is 3 inches of very dark grayish 
brown, extremely gravelly coarse sand having 
single grain arrangement or weak, very fine 
granular structure. The subsoil, which is 20 
inches thick, is light gray extremely gravelly 
sandy loam, and massive or weak, very fine 
granular. The substratum, to a depth of at 
least 32 inches, is white, extremely cobbly 
sandy loam, massive weathered bedrock. 


Hydraulic conductivity is moderately high 
to high, and overland flow is rapid. Plant- 
available water capacity is low throughout the 
unit. Effective rooting depth is greater than 
40 inches in the unit. 


Maximum erosion hazard rating is mod- 
erate to high on moderately steep slopes, and 
high on steep slopes. Approximately 40 per- 
cent of the unit is rated moderate, and 60 per- 
cent is high. These soils are susceptible to 
sheet, rill, and gully erosion when unpro- 
' tected by vegetation because of slope steep- 
ness and low cohesive strength. Landscape 
stability hazard is moderately low under nor- 
mal conditions. 


These soils are well suited for trails, and 
poorly suited for campsites, except on nearly 
level slope inclusions. 


This unit is poorly suited for livestock 
grazing, except in small included meadows, 
which are suitable, because of low forage 
production. 


Wildlife habitat generally is good for 
browsing and burrowing wildlife throughout 
most of the unit 


Watershed rating is moderate. Precipita- 
tion is moderate to low. Snow retention is 
moderate. Hydrograph response is moderate. 
Soil's have significant depth, and underlying 
bedrock is interpreted to be intensely frac- 
tured. 


Fire impacts are expected to be moderate 
in this area of moderate and discontinuous 
fuel accumulation. 


These soils are susceptible to potential ef- 
fects from acidic precipitation because of their 
low buffering capacity. 


136—Entic Cryumbrepts - 
Mollic Cryoboralfs association, 
0 to 25 percent slopes. 


The soils' taxonomic names reflect the 
following characteristics: 


Entic: lacking clear subsoil development; 

Mollic: dark colored surface horizon; 

Cry: very cold, with little warming in 
summer; 

umbr: dark colored, organic-rich surface 


horizon having low base saturation; 
bor: cold; 


ept: Inceptisol, a soil order; a soil in 
adolescent stage of development; 


alf: Alfisol, a soil order; well developed 
soil having a clay-enriched B hori- 
zon. 


This small map unit is located on Table 
Mountain in the Bishop Creek drainage, in the 
eastern portion of the survey area. It occurs 
on a nearly level to moderately steep plateau 
between 11,200 and 11,700 feet elevation. 
The soils formed in ancient alluvium that ap- 
parently was uplifted with the Sierra Nevada, 
as well as in glacial till and colluvium derived 
from granodiorite. 


Mean annual precipitation is approxi- 
mately 20 to 25 inches. Vegetation series in- 
clude alpine dwarf scrub, whitebark pine 
having krummholz form, and perennial grass. 


The map unit, which comprises 0.16 per- 
cent of the survey area, is approximately 55 
percent Entic Cryumbrepts, 35 percent Mollic 
Cryoboralfs, and 10 percent inclusions. The 
Entic Cryumbrepts tend to be associated with 
the alpine dwarf scrub and perennial grass 
vegetation series, whereas the Mollic Cryobo- 
ralfs are more associated with whitebark pine 
and ancient alluvium. Inclusions of Typic 
Cryorthents occur primarily near the margin 
of the unit, and small rock outcrops are scat- 
tered throughout. 


The Entic Cryumbrepts are coarse to mod- 
erately coarse textured, very cold, moderately 
deep to very deep, and well drained to some- 
what excessively drained. They formed in 
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gravelly or cobbly glacial till, colluvium, and 
alluvium derived from granitic rock. The 
soils may or may not have a surface layer of 
slightly decomposed organic material that, if 
present, is less than one inch thick. In a rep- 
resentative soil, the surface mineral layer is 2 
inches of grayish brown, gravelly loamy 
coarse sand that is single grained. It is very 
strongly acid and extremely water repellent. 
This is underlain by 25 inches of grayish 
brown, loamy coarse sand having weak 
granular structure, strongly acid reaction, and 
extreme to very slight water repellence. The 
substratum, to at least 64 inches depth, is 
grayish brown, light brownish gray, or light 
yellowish brown, loamy coarse sand or 
gravelly loamy coarse sand that is massive to 
weak granular. It is strongly acid and wet- 
table. 


The Mollic Cryoboralfs are coarse to 
moderately coarse textured, very cold, mod- 
erately deep to very deep, and moderately well 
drained to somewhat excessively drained. 
They may or may not have a slightly decom- 
posed surface organic layer that is less than 
one inch thick. They often have a thin surface 
layer of clean sand that was eroded from up 
slope. The mineral soil normally is wettable. 
In a representative soil, the surface mineral 
material is 8 inches of brown to dark brown, 
stony or very stony sandy loam having weak 
granular or subangular blocky structure and 
very strongly acid reaction. The subsoil, 
which is 31 inches thick, is brown, very 
cobbly loam or very cobbly sandy clay loam 
with evidence of clay accumulation from 
above. It is strongly acid and has subangular 
blocky structure or is massive. This material 
is underlain by saprolite (chemically weath- 
ered bedrock). 


Hydraulic conductivity is moderately high 
to high in Entic Cryumbrepts, and moderately 
low to moderate in Mollic Cryoboralfs. 
Overland flow is slow to rapid. Plant- 
available water capacity is low throughout the 
unit. Effective rooting depth is greater than 
36 inches in the unit. 


Maximum erosion hazard rating is low on 
nearly level to moderately sloping sites, and 
moderate on strongly sloping and moderately 
steep sites. Approximately 40 percent of the 
unit is rated low, and 60 percent is rated high. 


These soils are susceptible to sheet and rill 
erosion despite their relatively gentle slopes 
and an armoring of rock fragments that com- 
monly covers more than 50 percent of the 
ground surface. The vegetative protection is 
discontinuous and the soils have low cohesive 
strength in the surface layer. Landscape sta- 
bility hazard is low. 


These soils are well suited for trails and 
campsites, except that the mechanical distur- 
bance of intensive use can greatly damage 
these fragile ecosystems. Recovery from 
disturbance is very slow at these high eleva- 
tions. 


This unit is unsuitable for livestock graz- 
ing because of susceptibility to mechanical 
disturbance, overall low forage production, 
and short growing season. 


Wildlife habitat generally is poor, except 
that burrowing animals commonly are active 
in these soils. Main limitations are low forage 
production, lack of cover, and abundant rock 
fragments that interfere with digging for bur- 
rowing animals. 


Watershed rating is low because of the 


‘unit's small size, relatively low precipitation, 


and high evaporation potential. 


Fire impacts are slight because of lack of 
fuel. 


These soils are susceptible to potential ef- 
fects from acidic precipitation because of their 
low buffering capacity. 


137—Typic Cryumbrepts, 0 to 
30 percent slopes. 


The soil's taxonomic name reflects the 
following characteristics: 


Typic: soils are characteristic of the great 

groups to which they belong (e.g., 

not unusually moist, shallow, or 

clayey); 

Cry: very cold, with little warming in 
summer; 


umbr: dark colored, organic-rich surface 
horizon having low base saturation; 


ept: Inceptisol, a soil order; a soil in the 
adolescent stage of development. 


This map unit is found in the western por- 
tion of the survey area adjacent to, and usually 
downslope from, rock outcrops and Typic 
Cryorthents. The soils formed on nearly level 
to moderately steep mountain sides and glacial 
moraines and in stable alluvial bottoms at ele- 
vations between 8,000 and 10,600 feet. Soil 
parent materials include glacial till, colluvium, 
and alluvium derived from diorite, granodior- 
ite, and, to a lesser extent, quartz monzonite. 
A few small areas developed from volcanic or 
metamorphic rock. 


Mean annual precipitation ranges from 30 
to 45 inches, most of which falls as snow. 
Vegetation series include red fir, lodgepole 
pine, whitebark pine, and alpine dwarf scrub. 
At high elevations, roots of grasses and 
sedges can provide adequate organic matter to 
develop the A horizon necessary for Umbrept 
formation. 


The unit, which comprises 0.15 percent of 
the survey area, is approximately 90 percent 
Typic Cryumbrepts. It contains 10 percent 
small inclusions of Typic Cryochrepts under 
moderate vegetative cover and Typic Cry- 
orthents on highest landscape positions sup- 
porting least plant cover. 


Typic Cryumbrepts are coarse to moder- 
ately coarse textured, very cold, deep to very 
deep, and well drained to somewhat exces- 
sively drained. They normally have a surface 
layer of slightly decomposed organic material 
less than two inches thick, but which may 
reach three inches thickness. The surface 
mineral soil may be moderately water repel- 
lent, but subsoils are wettable, or they exhibit 
only slight water repellency. In a representa- 
tive soil, the surface mineral layer is 10 inches 
of yellowish brown sandy loam having weak 
granular structure. It is strongly acid and 
slightly water repellent. The subsoil, which is 
20 inches thick, is yellowish brown to dark 
yellowish brown sandy loam or gravelly 
sandy loam, having moderate granular struc- 
ture. It is strongly acid, and is not water re- 
pellent (some comparable soils are slightly 
water repellent in the subsoil). The substra- 
tum, which extends to at least 41 inches 
depth, is dark brown very gravelly coarse 
sandy loam having moderate granular struc- 
ture, and strongly acid reaction. 


Hydraulic conductivity is moderately high 
to high in wettable soils; it is moderately low 
in hydrophobic soils until the soil becomes 
wetted, when it increases to moderately high. 
Overland flow is medium on gently sloping 
sites and rapid on moderately steep sites. 
Plant-available water capacity is low. Effec- 
tive rooting depth is greater than 40 inches in 
the unit. 


Maximum erosion hazard rating is low to 
moderate on nearly level to strongly sloping 
sites, and high on moderately steep and steep 
sites. Approximately 30 percent of the unit is 
rated low, 35 percent is rated moderate, and 
35 percent is rated high. These soils are sus- 
ceptible to sheet, rill, and gully erosion when 
unprotected by vegetative cover, because of 
their moderately steep slopes and low cohe- 
sive strength. Surface rock fragment cover 
averages about 25 percent and ranges from 0 
to 50 percent. These fragments provide some 
protection from rain drop impact on bare sur- 
faces, but they also restrict water intake which 
speeds overland flow, leading to accelerated 
erosion. This phenomenon is especially no- 
table immediately below rock outcrops and 
Lithic Cryorthents, which cause unusually 
high concentrations of runoff water. Land- 
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scape stability hazard is low under normal © 


conditions. 


Typic Cryumbrepts are well suited for 
trails and for campsites on nearly level to gen- 
tly sloping sites. Limitations include rapid 
water runoff, loose consistence, and moder- 
ately steep slopes. 


This map unit is not used and is poorly 
suited for commercial livestock grazing be- 
cause of its small size and low forage produc- 
tion. The area may be used incidentally by 
pack stock. 


Wildlife habitat is good for browsing ani- 
mals. Burrowing animals and insects are ac- 
tive in these soils, although rock fragments 
may interfere with digging. The soils have 
adequate depth for winter hibernation and 
protection from summer heat. 


Watershed rating is moderate. Precipita- 
tion is moderate for the survey area. The rat- 
ing is limited by low water retention capacity 
of the soil and small size of the unit. Snow 
retention is high. Hydrograph response is 
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rapid during snowmelt and rainstorms . 
Snowmelt and rainfall from this unit provide 
high purity water to recharge deeper, lower 
elevation aquifers. 


Fire impacts are expected to be moderate 
in this unit because of adequate fuel produc- 
tion. Fuels are discontinuous throughout 
most of the unit and forest stand canopies 
generally are open. Fuels are more concen- 
trated under nearly closed canopies; nonethe- 
less, soil and atmospheric temperatures are 
low enough to limit production and fire haz- 
ard. 


These soils are susceptible to potential ef- 
fects from acidic precipitation, because of 
their low buffering capacity. 


138—Typic Cryumbrepts - 
Xeric Vitricryands — Rock 
outcrop complex, volcanic, 0 to 
45 percent slopes. 


The soils' taxonomic names reflect the 
following characteristics: 


Typic: soils are characteristic of the great 
groups to which they belong (e.g., 
not unusually moist, shallow, or 
clayey); 

Xeric: dry in summer, moist in winter; 

Cry: very cold, with little warming in 


summer, 


Vitri: contains weakly weathered volcanic | 


glass that holds less than 15 percent 
water at permanent wilting point; 


umbr: dark colored, organic rich surface 
horizon having low base saturation; 


ept: Inceptisol, a soil order; a soil in the 
adolescent stage of development; 
and: Andisol, an order of soils that have 


andic properties and that usually 
form from volcanic ejecta. 


This map unit occurs as a few small delin- 
eations along the western margin of the sur- 
vey, in the areas of Madera Creek, Volcanic 
Knob, and Woodchuck Country. The soils 
formed on nearly level to steep ridges, moun- 
tain sides, and glacial moraines at elevations 
between 7,700 and 11,100 feet. Dominant 


soil parent materials are from mafic volcanic 
flows, with minor granitic deposits. 


Mean annual precipitation ranges from 40 
to 55 inches, most of which falls as snow. 
Vegetation is typical of the lodgepole pine se- 
ries, consisting primarily of nearly closed 
stands of lodgepole pine with minor amounts 
of red fir, western white pine, and Jeffrey 
pine. Sites usually have good ground cover 
of grass or sedge and litter, as well as forbs, 
including lupine and arnica. Annual decay of 


grass and sedge roots, combined with conifer 


litter, provide adequate organic matter to de- 
velop the dark topsoil necessary for Umbrept 
formation. 


The unit, which comprises 0.87 percent of 
the area, is approximately 40 percent Typic 


_ Cryumbrepts, volcanic, 25 percent Xeric Vit- 


ricryands, 25 percent rock outcrop, and 10 
percent inclusions. The Typic Cryumbrepts, 
volcanic are concentrated on stable, nearly 
level to strongly sloping landscapes where or- 
ganic matter has accumulated. The Xeric Vit- 
ricryands are most common in the Wood- 
chuck Country, where inclusions of Humic 
Xeric Vitricryands are associated with them. 
Also included in the map unit are Entic 
Cryumbrepts, volcanic, Dystric Cryochrepts, 
and Typic Cryorthents, some of which have 
formed on small deposits of granitic parent 
material. 


The Typic Cryumbrepts, volcanic are 
coarse to moderately coarse textured, very 
cold, deep to very deep, and well drained to 
somewhat excessively drained. They formed 
in colluvium, residuum, and, less often, 
glacial till derived from andesitic or basaltic 
parent rock, with occasional granitic erratics. 
The soils normally have a surface layer of 
slightly decomposed organic material less than 
two inches thick and may have a thin, scat- . 
tered covering of granitic slope wash. The 
surface mineral soil may or may not be 
slightly water repellent; subsoils normally are 
not water repellent. In a representative soil, 
the surface mineral layer is 9 inches of brown 
very gravelly sandy loam having moderate, 
medium granular structure. It is strongly acid 
and slightly water repellent. The subsoil, 
which is 26 inches thick, is brown cobbly 
loam or very cobbly loam, having weak, fine 
subangular blocky structure or massive ar- 


rangement. It is strongly acid, and is not wa- 
ter repellent. The substratum, which extends 
to at least 37 inches depth, is pale brown ex- 
tremely stony sandy loam having a massive 
arrangement. 


The Xeric Vitricryands are coarse to 
medium textured, very cold, moderately deep 
to very deep, and well drained to somewhat 
excessively drained. They are covered by a 
layer of volcanic ash and cinders (tephra) that 
also is mixed into the topsoil. They may or 
may not have a surface layer of slightly de- 
composed organic material that, if present, is 
less than 3 inches thick. In a representative 
soil, the surface mineral layer is 9 inches of 
light gray, extremely gravelly coarse sand 
consisting dominantly of volcanic lapilli and 
ash (tephra). It is single grain and very 
strongly acid. The underlying material, which 
extends to at least 39 inches, is light gray to 
brownish yellow, very gravelly coarse sand to 
loamy coarse sand. It is massive and slightly 
hard in its upper portion, and has weak granu- 
lar structure or is massive below. It is 
strongly acid to moderately acid. 


Although these soils were mapped in the 
xeric moisture regime, many of them actually 
may have sufficient moisture through the 
growing season to classify in the udic regime, 
which would make them Typic Vitricryands. 
Soils most likely to be udic are in the highest 
precipitation areas and under the red fir vege- 
tation series. 


The rock outcrop is bedrock and rubble 
primarily consisting of andesite, basalt, or 
olivine trachybasalt. 


Hydraulic conductivity, which is de- 
creased somewhat in dry hydrophobic soils, 
is moderately high to high in Typic Cryum- 
brepts, volcanic; low to moderately low in dry 
Xeric Vitricryands; and moderately high in 
wet Xeric Vitricryands. Overland flow is 
slow on nearly level sites, medium on gently 
sloping sites, and rapid on moderately steep 
sites. Plant-available water capacity is low. 
Effective rooting depth is greater than 36 
inches in the unit. 


Maximum erosion hazard rating is mod- 
erate on nearly level to strongly sloping sites, 
and high on moderately steep and steep sites. 
The rating approaches very high on steep 


slopes immediately below rock outcrop. Ap- 
proximately 30 percent of the unit is rated low 
(including rock outcrop), 40 percent is mod- 
erate, and 30 percent is high. 


Soils on moderately steep to steep slopes 
are susceptible to moderate sheet and rill ero- 
sion and minor gully erosion when unpro- 
tected by vegetative cover. The potential for 
surface erosion is greatest on Xeric Vit- 
ricryands because of their easily detachable 
pumice surface. Overall surface rock frag- 
ment cover ranges from about 30 to 60 per- 
cent. These fragments provide some protec- 
tion from rain drop impact on bare surfaces, 
but they also restrict water intake which 
speeds overland flow, leading to accelerated 
erosion. Landscape stability hazard is low to 
moderately low under normal conditions. 


Typic Cryumbrepts, volcanic are well 
suited for trails and for campsites on nearly 
level to gently sloping sites. These soils tend 
to become very dusty when disturbed. Other 
limitations include rapid water runoff, loose 
consistence, and moderately steep slopes. 
Xeric Vitricryands, which are more suscepti- 
ble to erosion, compaction, and dust forma- 
tion, are suitable. 


Much of the unit is well suited for live- 
stock grazing. Forage production generally is 
good for high elevation open—forest range- 
land. The map unit falls in active grazing al- 
lotments in the Madera Creek drainage and 
near Volcanic Knob; allotments in Wood- 
chuck Country are vacant (i.e., ungrazed). 


Wildlife habitat, which decreases in qual- 
ity with increasing elevation, generally is 
good for browsing animals. Burrowing ani- 
mals and insects are active in these soils, al- 
though rock fragments may interfere with 
digging. The soils have adequate depth for 
winter hibernation and protection from sum- 
mer heat. 


Watershed rating of the unit is moderately 
high. It is limited primarily by rock outcrop. 
Precipitation is moderate to high. Ground 
water storage under these soils probably is 
greater than under neighboring, granitically 
derived soils, because of somewhat greater 
porosity and hydraulic conductivity in the 
bedrock and overlying mantle. Snow reten- 
tion is high. Hydrograph response is moder- 
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ately rapid. Snowmelt and rainfall from this 
unit provide high purity water to recharge 
deeper, lower elevation aquifers. 


Fire impacts are expected to be slight to 
moderate in this unit because of discontinuous 
ground fuels and broken forest canopy. Fuels 
are more concentrated under nearly closed 
canopies; nonetheless, soil and atmospheric 
temperatures are low enough to limit produc- 
tion and fire hazard. Locally intense fire can 
alter surface soil mineralogy of Xeric Vit- 
ricryands by fusing volcanic glass and chemi- 
cally altering related mineral components. 


These soils are susceptible to potential ef- 
fects from acidic deposition, because of their 
low buffering capacity. Their response to at- 
mospheric inputs may be different from sur- 
rounding granitically derived soils, in that 
these soils may be more strongly buffered. 
Sites in this map unit may be particularly well 
suited for studies of potential differences in 
ecosystem response to atmospheric deposi- 
tions. 


139—Typic Cryumbrepts - 
Typic Cryorthents — Rock 
outcrop complex, 0 to 30 
percent slopes. 


The soils’ taxonomic names reflect the 
following characteristics: 


Typic: soils are characteristic of the great 
groups to which they belong (e.g., 
not unusually moist, shallow, or 

- clayey); 

Cry: very cold, with little warming in 

summer; 


umbr: dark colored, organic-rich surface 
horizon having low base saturation; 


orth: common form of the soil order 
(e.g., not unusually wet or sandy); 

ept: Inceptisol, a soil order, slightly 
more developed than Entisols; 

ent: Entisol, a soil order, a young, 
weakly developed soil. 


This map unit is found mostly near the 
western boundary of the survey area in the 
San Joaquin and North Fork Kings River 
drainages. It occurs on nearly level to mod- 


erately steep ridges, mountain sides, glacial 
moraines, and alluvial bottoms at elevations 
between 8,600 and 10,900 feet. The soils 
formed in glacial till, colluvium, and alluvium 
derived from granodiorite, diorite, and quartz 
monzonite, and between bedrock joints. 


Mean annual precipitation ranges from 30 
to 60 inches, most of which falls as snow. 
Vegetation series include red fir, lodgepole 
pine, whitebark pine, and alpine dwarf scrub. 


The map unit, which comprises 1.25 per- 
cent of the survey area, is approximately 35 
percent Typic Cryumbrepts, 30 percent Typic 
Cryorthents, 25 percent rock outcrop, and 10 
percent inclusions. The pattern of soils on the 
landscape is too intricate for further separation 
to be practical. 


Typic Cryumbrepts occur most commonly 
on lower landscape positions, in stable 
drainages, and on gentle northerly-facing 
slopes having a closed forest canopy or heavy 
grass or sedge cover; the forested sites usually 
have an organic litter layer, and all sites have 
dark colored topsoil. At high elevations, 
grasses and sedges can provide adequate or- 
ganic matter from annual root decay to de- 
velop the A horizon necessary for Typic 
Cryumbrept formation. The Typic Cry- 
orthents occur most commonly on upper, 
more convex landscapes and bouldery glacial 
moraines that support less vegetation. Typic 
Cryorthents are more likely than other soils to 
have developed from quartz monzonite. The 
unit contains small scattered inclusions of En- 
tic Cryumbrepts and Typic Cryochrepts. 


Typic Cryumbrepts are coarse textured, 
very cold, deep to very deep, and well drained 
to somewhat excessively drained. They 
formed in glacial till, colluvium, and alluvium 
derived from diorite, granodiorite, and, to a 
lesser extent, quartz monzonite. A few small 
areas in this unit developed from volcanic 
rock. The soils normally have a surface layer 
of slightly decomposed organic material that 
typically is less than two inches thick, but that 
may reach three inches thickness. The surface 
mineral layer may be moderately water repel- 
lent, but the soil becomes wettable or only 
slightly repellent below the subsoil. In a rep- 
resentative soil, the surface mineral layer is 10 
inches of yellowish brown sandy loam having 
weak granular structure. It is strongly acid 


and slightly water repellent. The subsoil, 
which is 20 inches thick, is yellowish brown 
to dark yellowish brown sandy loam or 
gravelly sandy loam, having moderate granu- 
lar structure. It is strongly acid, and is not 
water repellent (some comparable soils are 
slightly water repellent in the subsoil). The 
substratum, which extends to at least 41 
inches depth, is dark brown very gravelly 
coarse sandy loam having moderate granular 
structure, and strongly acid reaction. 


The Typic Cryorthents are coarse to mod- 
erately coarse textured, very cold, deep to 
very deep, and moderately well drained to 
somewhat excessively drained. More than 
half the soils have a slightly decomposed 
surface organic layer that commonly is less 
than one inch thick, but that may reach three 
inches thickness. The surface mineral layer 
commonly is water repellent. The underlying 
mineral soil normally has lighter, brighter 
colors and greater rock fragment content, and 
it may have slightly better developed 
structure, although structures seldom are more 
pronounced than weak granular. Distinctive 
subsoil horizons are not well developed, even 
under a closed canopy of mature trees, 
because of the high proportion of resistant 
minerals and limited conditions for chemical 
weathering. In a representative soil, the 
surface mineral layer is 6 inches of light gray, 
cobbly sandy loam having an admixture of 
volcanic ash. It has a massive arrangement 
that breaks to weak granular structure, and is 
very strongly acid. The underlying material, 
which extends to at least 34 inches depth, is 
light brownish gray to very pale brown, very 
cobbly sandy loam. It has weak subangular 
blocky to moderate granular structure, and is 
very strongly acid. 


Rock outcrop consists of hard bedrock 
and rubble dominated by hornblende-bearing, 
biotite diorite and granodiorite at lower eleva- 
tions, and quartz monzonite at higher eleva- 
tions. These rocks have developed a charac- 
teristic pattern of deep perpendicular joints 
that collect water, pollen, and dust. The joints 
normally are filled with soil that can support a 
well developed plant community. These 
rocks show little difference in weathering in 
the elevational range of this map unit. 


Hydraulic conductivity is moderately low 
in dry, hydrophobic soils, but it increases to 
moderately high once the soils become wet- 
ted. Initial water intake into dry hydrophobic 
soils is through macropores connected to the 
surface; surface intake rates increase with 
continued rainfall as the soils become wet- 
table. Overland flow is medium on gently 
sloping sites and rapid on moderately steep 
sites. Plant-available water capacity is low. 
Effective rooting depth is greater than 40 
inches in the unit. 


Maximum erosion hazard rating is low to 
moderate on nearly level to strongly sloping 
sites, and high on moderately steep and steep 
sites. Erosion hazard is greatest immediately 
below rock outcrop. Approximately 35 per- 
cent of the unit is rated low (including rock 
outcrop), 35 percent is rated moderate, and 30 
percent is rated high. 


These soils are susceptible to sheet, rill, 
and gully erosion when unprotected by vege- 
tative cover, because of their moderately steep 
slopes and low cohesive strength. Surface 
rock fragment cover averages about 25 per- 
cent on Typic Cryumbrepts and 40 percent on 
Typic Cryorthents, with a total range from 0 
to 70 percent. These fragments provide some 
protection from rain drop impact on bare sur- 
faces, but they also restrict water intake which 
speeds overland flow, leading to accelerated 
erosion. Overland flow and the attendant 
erosion can be particularly acute immediately 
below rock outcrops. Landscape stability 
hazard is low under normal conditions. 


These soils are well suited for trails and 
for campsites on nearly level to gently sloping 
sites. Limitations include rapid water runoff, 
loose consistence, and moderately steep 
slopes. 


Most of this unit is unsuitable for live- 
stock grazing because of the large proportion 
of rock outcrop and rubble and low forage 
production, especially on Typic Cryorthents. 
The unit encompasses several montane mead- 
ows, that are in fair to good condition, and 
that are suitable for carefully controlled graz- 
ing, although most commercial cattle allot- 
ments have been vacant for several decades, 
after having suffered years of over grazing by 
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cattle and sheep. Many areas in the unit con- 
tinue to be grazed by recreational pack stock. 


Wildlife habitat, which decreases in qual- 
ity with increasing elevation, is good to fair. 
It appears to be better on Typic Cryumbrepts 
than on Typic Cryorthents. The Typic 
Cryumbrepts support good summer habitat 
for deer and other migratory species. Bur- 
rowing animals and insects easily can find ad- 
equate depth for winter and summer thermal 
protection, although rock fragments may in- 
terfere with digging. Rodents often find suit- 
able habitat in rock rubble. 


Watershed rating is moderate to moder- 
ately high. It is limited by the amount of rock 
outcrop. Precipitation is moderate to high. 
The soils have significant depth to bedrock 
and readily transmit high purity snowmelt and 
rain water to underground storage. Snow re- 
tention is high, and hydrograph response is 
rapid. 


The impact of fire is slight to moderate be- 
cause of rock outcrop and light, scattered fu- 
els. Soil and atmospheric temperatures are 
low enough to limit fuel production and fire 
hazard. 


Soils in this unit are susceptible to poten- 
tial effects from acidic precipitation, because 
of their low buffering capacity. Many areas in 
the unit are well suited for monitoring envi- 
ronmental effects of atmospheric pollutants, 
because of their accessibility and diversity of 
soils and ecosystems. 


140—Typic Cryumbrepts - 
Dystric Cryochrepts — Typic 
Cryorthents association, 0 to 30 
percent slopes. 


The soils’ taxonomic names reflect the 
following characteristics: 


Typic: soils are characteristic of the great 
groups to which they belong (e.g., 
not unusually moist, shallow, or 
clayey); 


base saturation less than 60 percent; 
generally low fertility, but adequate 
for acid—loving plants; 


Dystric: 


Cry: very cold, with little warming in 


summer; 


umbr: dark colored, organic-rich surface 
horizon having low base saturation; 

ochr: light colored, organic-poor, or thin 
surface horizon; 

orth: common form of the soil order 
(e.g., not unusually wet or sandy); 

ept: Inceptisol, a soil order, slightly 
more developed than Entisols; 

ent: Entisol, a soil order, a young, 


weakly developed soil. 


This map unit is found in the North Fork 
San Joaquin River and upper Piute Creek 
(tributary to South Fork San Joaquin River) 
drainages, in the western portion of the sur- 
vey area. It occurs on nearly level to moder- 
ately steep ridges, mountain sides, glacial 
moraines, and alluvial bottoms at elevations 
between 7,700 and 10,700 feet. The soils 
formed in glacial till, colluvium, and allu- 
vium, and between bedrock joints, in material 
developed primarily from granodiorite, dior- 
ite, and quartz monzonite, and to a minor ex- 
tent from volcanic rock. 


Mean annual precipitation ranges from 40 
to 60 inches, most of which falls as snow. 
The southern delineations receive the least 
precipitation, and the northern delineations re- 
ceive the most precipitation. Vegetation series 
include red fir, lodgepole pine, whitebark 
pine, and alpine dwarf scrub. 


The map unit, which comprises 2.23 per- 
cent of the survey area, is approximately 40 
percent Typic Cryumbrepts, 30 percent Dys- 
tric Cryochrepts, 20 percent Typic Cry- 
orthents, and 10 percent inclusions. Typic 
Cryumbrepts occur most commonly on lower 
landscape and stable alluvial positions, and 
gentle northerly-facing slopes supporting a 
nearly closed forest canopy or heavy grass or 
sedge cover. The forested sites usually have 


"an organic litter layer, and all sites have no- 


ticeable organic matter incorporated into the 
topsoil. At high elevations, grasses and 
sedges can provide adequate organic matter 
from annual root decay to develop the A hori- 
zon necessary for Typic Cryumbrept forma- 
tion. 


The Dystric Cryochrepts occur primarily 
on gently sloping, glacial and colluvial de- 


posits at somewhat higher landscape positions 
that are well vegetated, but that have more 
open forest stands and less soil organic matter 
than do the Typic Cryumbrepts. The Typic 
Cryorthents occur most commonly in the 
North Fork San Joaquin River watershed, on 
upper, convex landscapes and bouldery 
glacial moraines that support the least vegeta- 
tion. Typic Cryorthents are more likely than 
the other two soils to have developed from 
quartz monzonite. The unit contains small 
scattered inclusions of Entic Cryumbrepts and 
rock outcrop, as well as Aquic Cryorthents, 
wet Typic Cryumbrepts, and eroded Typic 
Cryumbrepts in meadows. Inclusions of 
Xeric Vitricryands occur in French Canyon on 
sites that have accumulated volcanic ash. 


Typic Cryumbrepts are coarse textured, 
very cold, deep to very deep, and well drained 
to somewhat excessively drained. They 
formed in glacial till, colluvium, and alluvium 
derived from diorite, granodiorite, and, to a 
lesser extent, quartz monzonite. A few small 
areas in the northern portion of this unit de- 
veloped from volcanic rock. The soils nor- 
mally have a surface layer of slightly decom- 
posed organic material less than two inches 
thick, but which may reach three inches thick- 
ness. The surface mineral layer may be mod- 
erately water repellent, but underlying layers 
are wettable or only slightly water repellent. 


In a representative soil, the surface min- 
eral layer is 10 inches of yellowish brown 
sandy loam having weak granular structure. 
It is strongly acid and slightly water repellent. 
The subsoil, which is 20 inches thick, is yel- 
lowish brown to dark yellowish brown sandy 
loam or gravelly sandy loam, having moderate 
granular structure. It is strongly acid, and is 
not water repellent (some comparable soils are 
slightly water repellent in the subsoil). The 
substratum, which extends to at least 41 
inches depth, is dark brown very gravelly 
coarse sandy loam having moderate granular 
structure, and strongly acid reaction. 


The Dystric Cryochrepts are coarse tex- 
tured, very cold, deep to very deep, and well 
drained to somewhat excessively drained. 
The soils usually have a surface layer of 
slightly decomposed organic matter up to two 
inches thick. The surface mineral layer usu- 
ally is water repellent; the subsoil usually is 


not water repellent. In French Canyon, these 
soils sometimes have a thin surface covering 
or mixture of volcanic ash. 


In a representative soil, the surface min- 
eral layer is 10 inches of pale: brown, coarse 
sandy loam having moderate granular struc- 
ture. It is very strongly acid and slightly wa- 
ter repellent. The subsoil, which is 22 inches 
thick, is very pale brown, gravelly coarse 
sandy loam and light gray, very gravelly 
coarse sandy loam having moderate granular 
to moderate subangular blocky structure and 
strongly acid reaction. The underlying mate- 
rial, which extends to at least 41 inches, is 
light gray, very gravelly coarse sandy loam 
that has weathered in place, and is massive 
and strongly acid. 


The Typic Cryorthents are coarse to mod- 
erately coarse textured, very cold, deep to 
very deep, and moderately well drained to 
somewhat excessively drained. Somewhat 
more than half of the soils have a slightly de- 
composed surface organic layer that com- 
monly is less than one inch thick, but that may 
reach three inches thickness. Water repel- 
lency, which is common in the surface min- 
eral layer, decreases with increasing depth. 
Soil color becomes lighter and brighter, and 
rock fragment content increases with increas- 
ing depth. Subsoil horizons are poorly devel- 
oped, even under a closed canopy of mature 
trees, because of the high proportion of resis- 
tant minerals and limited conditions for 
chemical weathering. 


In a representative soil, the surface min- 
eral layer is 6 inches of light gray, cobbly 
sandy loam having an admixture of volcanic 
ash. It has a massive arrangement that breaks 
to weak granular structure, and is very 
strongly acid. The underlying material, which 


-extends to at least 34 inches depth, is light 


brownish gray to very pale brown, very cob- 
bly sandy loam. It has weak subangular 
blocky to moderate granular structure, and is 
very strongly acid. 
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Hydraulic conductivity is. moderately low 


in dry, hydrophobic soils, but it increases to 
moderately high once the soils become wet- 
ted. Initially, water intake is restricted to 
macropores in dry, hydrophobic surface lay- 
ers, but the intake rate increases as the soil be- 
comes wet, allowing micropores to become 
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increasingly important for water transport. 
Overland flow is medium on gently sloping 
sites and rapid on moderately steep sites. 
Plant-available water capacity is low. Effec- 
tive rooting depth is greater than 40 inches in 
the unit. 


Maximum erosion hazard rating is low to 
moderate on nearly level to strongly sloping 
sites, and high on moderately steep and steep 
sites. Approximately 30 percent of the unit is 
rated low, 30 percent is rated moderate, and 
40 percent is rated high. These soils are sus- 
ceptible to sheet, rill, and gully erosion when 
unprotected by vegetative cover, because of 
their moderately steep slopes and low cohe- 
sive strength. Surface rock fragment cover 
averages about 25 percent on Typic Cryum- 
brepts and Dystric Cryochrepts, and 40 per- 
cent on Typic Cryorthents, with a total range 
from 0 to 70 percent. These fragments pro- 
vide some protection from rain drop impact on 
bare surfaces, but they also restrict water in- 
take which speeds overland flow, leading to 
accelerated erosion. Landscape stability haz- 
ard is low under normal conditions. 


These soils are well suited for trails and 
for campsites on nearly level to gently sloping 
sites. Limitations include rapid water runoff, 
loose consistence, and moderately steep 
slopes. 


This unit encompasses several montane 
meadows, which makes it well suited for 
livestock grazing. Although the higher eleva- 
tion grazing allotments have been vacant since 
mid-century, the lower allotments continue to 
be commercially grazed by cattle into the 
1990's. Meadows throughout the unit are 
grazed by recreational pack stock. Nearly all 
meadows are recovering from past over- 
grazing, and today are in fair to good condi- 
tion. Soil and vegetative recovery of abused 
meadows requires several decades. Apart 
from the meadows, this unit provides sec- 
ondary forage for pack stock and for cattle in 
active allotments. The short growing season, 
low forage productivity, difficult accessibility, 
and high erosion hazard make these areas 
poorly suited for grazing. 


Wildlife habitat, which decreases in qual- 
ity with increasing elevation, is good to fair. 
It appears to be better on Typic Cryumbrepts 
than on Typic Cryorthents. The Typic 


Cryumbrepts support good summer habitat 
for deer and other migratory species. Bur- 
rowing animals and insects easily can find ad- 
equate depth for winter and summer thermal 
protection, although rock fragments may in- 
terfere with digging. Rodents often find suit- 
able habitat in rock rubble. 


Watershed rating is high because of high 
precipitation, generally gentle slopes, and the 
soils’ significant depth to bedrock. High pu- 
rity water collected and transmitted to under- 


ground storage. Snow retention is high, and 


hydrograph response is moderately rapid. 


Fire impacts are expected to be moderate 
in this unit because of adequate fuel produc- 
tion. Concentration of ground and canopy 
fuels is most variable on Typic Cryorthents, 
which usually support an open forest canopy. 
Soil and atmospheric temperatures are low 
enough to limit fuel production and fire haz- 
ard. 


These soils are susceptible to potential ef- 
fects from acidic precipitation, because of 
their low buffering capacity. They are well 
suited for monitoring environmental effects of 
atmospheric pollutants, because of their ac- 
cessibility and diversity among ecosystems. 


141—Typic Cryumbrepts - 
Dystric Cryochrepts -— Typic 
Cryorthents complex, 15 to 45 
percent slopes. 


The soils' taxonomic names reflect the 
following characteristics: 


Typic: soils are characteristic of the great 

groups to which they belong (e.g., 

not unusually moist, shallow, or 

clayey); 

Dystric: base saturation less than 60 percent; 
generally low fertility, but adequate 
for acid—loving plants; 


Cry: very cold, with little warming in 
summer; 


umbr: dark colored, organic-rich surface 
horizon having low base saturation; 


ochr: light colored, organic-poor, or thin 
surface horizon; 


orth: common form of the soil order 
(e.g., not unusually wet or sandy); 

ept: Inceptisol, a soil order, slightly 
more developed than Entisols; 

ent: Entisol, a soil order, a young, 


weakly developed soil. 


This map unit occurs west of the Sierran 
crest on moderately steep to steep mountain 
sides and glacial moraines at elevations be- 
tween 7,700 and 11,600 feet. The soils 
formed primarily in glacial till and colluvium 
developed from granodiorite, diorite, and 
quartz monzonite, with minor amounts of 
volcanic rock. 


Mean annual precipitation ranges from 35 
to 55 inches, most of which falls as snow. 
Vegetation series include red fir, lodgepole 
pine, whitebark pine, and alpine dwarf scrub. 


The map unit, which comprises 0.75 per- 
cent of the survey area, is approximately 35 
percent Typic Cryumbrepts, 30 percent Dys- 
tric Cryochrepts, 25 percent Typic Cry- 
orthents, and 10 percent inclusions. Typic 
Cryumbrepts occur most commonly on lower 
landscape positions and northerly-facing 
slopes having a closed forest canopy or heavy 
grass or sedge cover; the forested sites usually 
have an organic litter layer, and all sites have 
noticeable organic matter incorporated into the 
topsoil. At high elevations, grasses and 
sedges can provide adequate organic matter 
from annual root decay to develop the A hori- 
zon necessary for Typic Cryumbrept forma- 
tion. The Dystric Cryochrepts occur primarily 
on glacial and colluvial deposits at somewhat 
higher landscape positions that are well vege- 
tated, but that have more open forest stands 
and less soil organic matter than do the Typic 
Cryumbrepts. The Typic Cryorthents occur 
most commonly on upper, more convex land- 
scapes and bouldery glacial moraines that 
support less vegetation. Typic Cryorthents 
are more likely than the other two soils to 
have developed from quartz monzonite. The 
unit contains small scattered inclusions of En- 
tic Cryumbrepts and rock outcrop. 


The Typic Cryumbrepts are coarse tex- 
tured, very cold, deep to very deep, and well 
drained to somewhat excessively drained. 
They formed in glacial till and colluvium de- 


rived from diorite, granodiorite, and, to a 
lesser extent, quartz monzonite. A few small 
areas in this unit developed from volcanic 
rock. The soils normally have a surface layer 
of slightly decomposed organic material less 
than two inches thick. The surface mineral 
layer may be moderately water repellent, but 
the subsoil is only slightly water repellent or 
wettable. In a representative soil, the surface 
mineral layer is 10 inches of yellowish brown 
sandy loam having weak granular structure. 
It is strongly acid and slightly water repellent. 
The subsoil, which is 20 inches thick, is yel- 
lowish brown to dark yellowish brown sandy 
loam or gravelly sandy loam, having moderate 
granular structure. It is strongly acid, and is 
not water repellent (some comparable soils are 


_ Slightly water repellent in the subsoil). The 


substratum, which extends to at least 41 
inches depth, is dark brown very gravelly 
coarse sandy loam having moderate granular 
structure, and strongly acid reaction. 


The Dystric Cryochrepts are coarse tex- 
tured, very cold, deep to very deep, and well 
drained to somewhat excessively drained. 
The soils usually have a surface layer of 
slightly decomposed organic matter up to two 
inches thick. The surface mineral layer usu- 
ally is water repellent, but the subsoil usually 
is no more than slightly water repellent. In a 
representative soil, the surface mineral layer is 
10 inches of pale brown, coarse sandy loam 
having moderate granular structure. It is very 
strongly acid and slightly water repellent. The 
subsoil, which is 22 inches thick, is very pale 
brown, gravelly coarse sandy loam and light 
gray, very gravelly coarse sandy loam having 
moderate granular to moderate subangular 
blocky structure and strongly acid reaction. 
The underlying material, which extends to at 
least 41 inches, is light gray, very gravelly 
coarse sandy loam that has weathered in 
place, and is massive and strongly acid. 


The Typic Cryorthents are coarse to mod- 
erately coarse textured, very cold, deep to 
very deep, and moderately well drained to 
somewhat excessively drained. More than 
half of the soils have a slightly decomposed 
surface organic layer that commonly is less 
than one inch thick. The surface mineral layer 
commonly is water repellent. Distinctive sub- 
soil horizons are not well developed, even 
under a closed canopy of mature trees, be- 
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cause of the high proportion of resistant min- 
erals and limited conditions for chemical 
weathering. In a representative soil, the sur- 
face mineral layer is 6 inches of light gray, 
cobbly sandy loam having an admixture of 
volcanic ash. It has a massive arrangement 
that breaks to weak granular structure, and is 
very strongly acid. The underlying material, 
which extends to at least 34 inches depth, is 
light brownish gray to very pale brown, very 
cobbly sandy loam. It has weak subangular 
blocky to moderate granular structure, and is 
very strongly acid. 


Hydraulic conductivity is moderately low 
in dry, hydrophobic soils, but it increases to 
moderately high once the soils become wet- 
ted. Water intake and permeability of hy- 
drophobic soils increase as the soils become 
moist. Overland flow tends to be rapid. 
Plant-available water capacity is low. Effec- 
tive rooting depth is greater than 40 inches in 
the unit. 


Maximum erosion hazard rating is mod- 
erate on moderately steep slopes, and high on 
steep slopes. Approximately half of the unit 
is rated moderate, and half is rated high. 
These soils are susceptible to sheet, rill, and 
gully erosion when unprotected by vegetative 
cover, because of their steep slopes and low 
cohesive strength. Average surface rock 
fragment cover ranges from about 25 percent 
on Typic Cryumbrepts to 40 percent on Typic 
Cryorthents, with a total range from 0 to 70 
percent. These fragments provide some pro- 
tection from rain drop impact on bare sur- 
faces, but they also restrict water intake which 
speeds overland flow, leading to accelerated 
erosion. Landscape stability hazard is mod- 
erately low under normal conditions. 


These soils are suitable for trails, but are 
unsuitable for campsites (except for a few 
scattered level sites) because of slope steep- 
ness. Limitations to trail building include 
rapid water runoff, loose consistence, and 
moderately steep to steep slopes. 


Most of this unit is unsuitable for live- 
stock grazing because of the large proportion 
of rock outcrop, high erosion hazard, and low 
forage production, especially on Typic Cry- 
orthents. Recreational pack stock can make 
incidental use of the unit. 


Wildlife habitat, which decreases in qual- 
ity with increasing elevation, is good to fair. 
It appears to be better on Typic Cryumbrepts 
than on Typic Cryorthents. The Typic 
Cryumbrepts support good summer habitat 
for deer and other migratory species. Bur- 
rowing animals and insects easily can find ad- 
equate depth for winter and summer thermal 
protection, although rock fragments may in- 
terfere with digging. Rodents often find suit- 
able habitat in rock rubble. 


Watershed rating is moderate to moder- 
ately high. It is limited by the unit's small 
size and, somewhat by slope steepness. The 
unit is a small, but good supplier of high pu- 
rity water to lower elevation areas. Snow re- 
tention is high, and hydrograph response is 
moderately rapid. 


Fire impacts are moderate in this unit be- 
cause of adequate fuel production. Concen- 
tration of ground and canopy fuels is most 
variable on Typic Cryorthents, which usually 
support an open forest canopy. Soil and at- 
mospheric temperatures are low enough to 
limit fuel production and fire hazard. 


These soils are susceptible to potential ef- 
fects from acidic precipitation, because of 
their low buffering capacity. The map unit 
well suited for monitoring the environmental 
effects of atmospheric pollutants, because of 
its accessibility and diversity of soils and 
ecosystems. : 


142—Entic Xerumbrepts - 
Dystric Xerorthents — Rock 
outcrop association, 40 to 85 
percent slopes. 


The soils' taxonomic names reflect the 
following characteristics: 


Entic: lacking clear subsoil development; 


Dystric: base saturation less than 60 percent; 
generally low fertility, but adequate 
for acid-loving plants; 


Xer: dry in summer, moist in winter; 


umbr: dark colored, organic-rich surface 
horizon having low base saturation; 


orth: common form of the soil order 
(e.g., not unusually wet or sandy); 


ept: Inceptisol, a soil order, slightly 
more developed than Entisols; 

ent: Entisol, the soil order; a young, 
weakly developed soil. 


This map unit occurs in the Middle Fork 
Kings River drainage, in the southwestern 
portion of the survey area, on steep to ex- 
tremely steep mountain sides at elevations 
between 3,000 and 9,600 feet. The soils 
formed in colluvium derived from granitic 
and, less commonly, metamorphic rock. 


Mean annual precipitation ranges from 30 
to 40 inches. Vegetation series include 
whiteleaf manzanita, mixed conifer-pine, 
mixed conifer-fir, and Jeffrey pine, with 
scattered black oak trees. 


The association, which comprises 1.70 
percent of the survey area, is approximately 
45 percent Entic Xerumbrepts, 25 percent 
Dystric Xerorthents, 20 percent granitic and 
metamorphic rock outcrop, and 10 percent 
inclusions. Entic Xerumbrepts tend to occur 
on the less steep, most stable, densely vege- 
tated, brushy sites, especially on northerly 
facing aspects. Dystric Xerorthents occur 
mostly on unstable land surfaces where soil 
development is retarded by soil creep and 
shallow landslides. Inclusions are Entic 
Haploxerolls, mostly in drainage bottoms, 
and Typic Cryorthents near the upper eleva- 
tion limit. 

The Entic Xerumbrepts are coarse to mod- 
erately coarse textured, moderately deep to 
very deep, and well drained to somewhat ex- 
cessively drained. They have a surface layer 
of fresh or slightly decomposed organic ma- 
terial less than one inch thick. In a represen- 
tative soil, the surface mineral layer is 8 
inches of dark gray, coarse sandy loam hav- 
ing single grain arrangement and an admixture 
of volcanic ash in the upper 4 inches. It is 
very strongly acid throughout and moderately 
water repellent in the upper 4 inches. This is 
underlain by 12 inches of very dark gray, 
cobbly coarse sandy loam having single grain 
arrangement and very strongly acid reaction. 
The substratum, which extends to at least 40 
inches depth, is brown, extremely stony 
coarse sandy loam having single grain ar- 
rangement and very strongly acid reaction. 


The Dystric Xerorthents are coarse to 
moderately coarse textured, moderately deep 
to very deep, and well drained to somewhat 
excessively drained. They may or may not 
have a superficial layer of slightly decom- 
posed organic material that typically is less 
than 3 inches thick. In a representative soil, 
the surface mineral layer is 10 inches of pale 
brown, gravelly coarse sandy loam having 
moderate, very fine granular structure and 
very strongly acid reaction. It has an admix- 
ture of pumice, and is moderately water repel- 
lent. The underlying material, to at least 47 
inches depth, is very pale brown to light yel- 
lowish brown, very gravelly coarse sandy 
loam to extremely gravelly coarse sandy loam 
having weak, very fine granular structure or 
massive arrangement. It is very strongly acid 
or strongly acid and very slightly water repel- 
lent in its upper portion. 


The rock outcrop, consisting of bedrock 
and rubble, is dominated by granodiorite and 
metamorphic rock. 


Hydraulic conductivity is moderately high 
to high, and overland flow is rapid to very 
rapid. Plant-available water capacity is very 
low to low. Effective rooting depth is greater 
than 36 inches in the unit. 


Maximum erosion hazard rating is very 
high. These soils are extremely susceptible to 
sheet, rill, and gully erosion because of slope 
steepness. Landscape stability hazard is high 
to very high. Mass movement in the form of 
debris avalanches and debris torrents are 
common. 


These soils mostly are poorly suited for 
trails; they are unsuitable on extremely steep 
slopes. They are unsuitable for campsites be- 
cause of slope steepness and very high ero- 
sion hazard. 


This unit is unsuitable for livestock graz- 
ing because of lack of forage and slope steep- 
ness. 


Wildlife habitat ranges from good to poor, 
with fair and poor being dominant. It de- 
creases in quality with increasing elevation 
and slope steepness. It is limited by low for- 
age production, rock outcrop, and soil insta- 
bility on very steep and extremely steep 
slopes. 
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Watershed rating is moderately low be- 
cause of slope steepness, rock outcrop, rapid 
runoff, and low water retention of the soils. 
Precipitation is moderate. Snow retention is 
low, especially in the low elevation areas. 
Hydrograph response is rapid. 

Fire impacts are slight in areas of rock 
outcrop and light fuel accumulation. They are 
moderately high in areas of brush fields on 
Entic Xerumbrepts where slopes are long and 
steep to extremely steep, and erosion hazard is 
very high. 

These soils are susceptible to potential ef- 


fects from acidic precipitation because of their 
low buffering capacity. 


143—Typic Xerumbrepts - 
Entic Xerumbrepts — Dystric 
Xerorthents complex, 5 to 30 
percent slopes. 


The soils' taxonomic names reflect the 
following characteristics: 


Typic: soils are characteristic of the great 
group to which they belong (e.g., 
not unusually moist, shallow, or 
clayey); 

Entic: —_ lacking clear subsoil development; 


Dystric: base saturation less than 60 percent; 
generally low fertility, but adequate 
for acid-loving plants; 


Xer: dry in summer, moist in winter; 

umbr: dark colored, organic-rich surface 
horizon having low base saturation; 

orth: common form of the soil order 
(e.g., not unusually wet or sandy); 

ept: Inceptisol, a soil order; somewhat 
more developed than Entisols; 

ent: Entisol, a soil order; a young, 


weakly developed soil. 


This map unit is in a few scattered delin- 
eations in the western portion of the survey 
area on moderately sloping to moderately 
steep glacial moraines and mountain sides at 
elevations between 6,300 and 8,500 feet. The 
soils formed in glacial till, colluvium, and mi- 


nor amounts of alluvium derived from granitic 
and mafic volcanic rock. 


Mean annual precipitation is approxi- 
mately 40 inches, most of which falls as 
snow. Dominant vegetation series are red fir, 
mixed conifer-fir, and, at highest elevations, 
lodgepole pine. 


The unit, which comprises 0.44 percent of 
the survey area, is approximately 30 percent 
Typic Xerumbrepts, 30 percent Entic Xerum- 
brepts, 25 percent Dystric Xerorthents and 15 
percent inclusions of Dystric Xerochrepts as- 
sociated with the Dystric Xerorthents, and 
Typic Cryorthents along the high elevation 
margins. 


The Typic Xerumbrepts are coarse to 
moderately coarse textured, deep to very 
deep, and well drained to somewhat exces- 
sively drained. Typically, they have a surface 
layer of slightly decomposed organic material 
less than 2 inches thick. In a representative 
soil, the surface mineral layer is 6 inches of 
dark grayish brown, coarse sandy loam hav- 
ing massive arrangement or moderate, fine 
subangular blocky structure. It is strongly 
acid and extremely water repellent. The sub- 
soil is 18 inches thick, light olive brown or 
light yellowish brown, sandy loam or gravelly 
loamy coarse sand having massive arrange- 
ment or moderate, fine granular structure. It 
is strongly acid and wettable. The substra- 
tum, which extends to at least 34 inches, is 
light olive brown, very cobbly loamy coarse 
sand having weak fine granular structure. It 
is strongly acid and wettable. 


The Entic Xerumbrepts are coarse to mod- 
erately coarse textured, moderately deep to 
very deep, and well drained to somewhat ex- 
cessively drained. They have a surface layer 
of fresh or slightly decomposed organic ma- 
terial less than one inch thick. In a represen- 
tative soil, the surface mineral layer is 8 
inches of dark gray, coarse sandy loam hav- 
ing single grain arrangement and an admixture 
of volcanic ash in the upper 4 inches. It is 
very strongly acid throughout and moderately 
water repellent in the upper 4 inches. This is 
underlain by 12 inches of very dark gray, 
cobbly coarse sandy loam having single grain 
arrangement and very strongly acid reaction. 
The substratum, which extends to at least 40 
inches depth, is brown, extremely stony 


coarse sandy loam having single grain ar- 
rangement and very strongly acid reaction. 


The Dystric Xerorthents are coarse to 
moderately coarse textured, moderately deep 
to very deep, and well drained to somewhat 
excessively drained. They may or may not 
have a surface layer of slightly decomposed 
organic material that typically is less than 3 
inches thick. In a representative soil, the sur- 
face mineral layer is 10 inches of pale brown 
gravelly coarse sandy loam having moderate, 
very fine granular structure and very strongly 
acid reaction. It has an admixture of pumice, 
and is moderately water repellent. The under- 
lying material, to at least 47 inches depth, is 
very pale brown to light yellowish brown, 
very gravelly coarse sandy loam to extremely 
gravelly coarse sandy loam having weak, very 
fine granular structure or massive arrange- 
ment. It is very strongly acid or strongly acid 
and very slightly water repellent in its upper 
portion. 


Hydraulic conductivity is moderately low 
in dry, hydrophobic soils, but it increases to 
moderately high once the soils become wet- 
ted. Overland flow, which increases with in- 
creasing slope steepness, is from medium to 
rapid. Plant-available water capacity is low to 
moderate. Effective rooting depth is greater 
than 40 inches in the unit. 


Maximum erosion hazard rating is low on 
moderately sloping sites, and moderate on 
strongly sloping and most moderately steep 
sites; it is high on the steepest sites. Approx- 
imately 25 percent of the unit is rated low, 55 
percent is moderate, and 20 percent is high. 
These soils are susceptible to sheet, rill, and 
gully erosion when unprotected by vegetative 
cover, because of their moderately steep 
slopes and low cohesive strength. Surface 
rock fragment cover, which averages less than 
25 percent, usually is not sufficient to provide 
adequate protection from rain drop impact on 
bare surfaces. Landscape stability hazard is 
low. 


This map unit is well suited for trails and 
suitable for camp areas on the most gently 
sloping sites. Limitations include rapid water 
runoff, loose consistence, moderately steep 
slopes, and dust formation on volcanically- 
derived soils. 


This map unit is suitable, but not highly 
productive, for commercial livestock grazing, 
especially in the Middle Fork Kings River 
drainage, where it has several small stringer 
meadows and a small amount of livestock for- 
age in forest openings. The area is suitable 
for incidental use by pack stock. 


Wildlife habitat is good. Burrowing ani- 
mals are active in these soils, although rock 
fragments may interfere with digging. The 
soils have adequate depth for winter hiberna- 
tion and protection from summer heat. 


Watershed rating is moderate. It is limited 
by moderate precipitation and the small size of 
the unit.. On a per unit area basis, the unit 
probably is more favorable for watershed 
purposes than most other soils in the survey 
area, because of slightly higher water reten- 
tion in the soils, overall greater depth to 
bedrock, and small amount of rock outcrop. 
Snow retention is moderate. Hydrograph re- 
sponse is moderately rapid. Snowmelt and 
rainfall provide high purity water to recharge 
deeper, lower elevation aquifers. 


Fire impacts are moderate in this unit be- 
cause of adequate fuel production. Fuels are 
discontinuous throughout most of the unit, 


and are most concentrated under nearly closed 


forest canopies. Soil and atmospheric tem- 
peratures are low enough to limit fuel produc- 
tion and fire hazard. 


Although these soils are susceptible to 
potential effects from acidic precipitation, they 
probably are less susceptible than most other 
soils in the survey area because of their or- 
ganic matter gives them slightly higher 
buffering capacity. 


144—Entic Haploxerolls — Typic 
Cryoborolls association, 15 to 
45 percent slopes. 


_ The soils' taxonomic names reflect the 
following characteristics: 


Entic: 
Typic: 


lacking clear subsoil development; 


soils are characteristic of the great 
groups to which they belong (e.g., 
not unusually moist, shallow, or 
clayey); 
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Haplo: simple soils, having no unusually 


distinctive features in the suborder; 
Cryo: very cold, with little warming in 


summer; 

Xer: dry in summer, moist in winter; 

bor: cold; 

oll: Mollisol, an order of soils that have 


a thick, dark colored, organic-rich, 
high base status surface horizon. 


This map unit is found in small delin- 
eations along the southeastern margin of the 
survey area, in the Owens River watershed. 
It occurs on moderately steep to steep moun- 
tain sides and glacial moraines at elevations 
between 7,300 and 10,900 feet. The soils 
formed in mixed granitic colluvium and glacial 
till dominated by granodiorite and quartz 
monzonite. Some surface mineral layers, es- 
pecially in the northern delineations, have an 
admixture of volcanic ash. 


Mean annual precipitation ranges from 8 
to 20 inches. Soil temperature regimes are 
frigid at elevations below about 9,000 feet and 
cryic at higher elevations. Vegetation series 
include Jeffrey pine, curl leaf mountain ma- 
hogany, single leaf pinon pine, big sage- 
brush, and perennial grass. 


The map unit, which comprises 0.30 per- 
cent of the survey area, is approximately 50 
percent Entic Haploxerolls, 40 percent Typic 
Cryoborolls, and 10 percent inclusions. The 
Entic Haploxerolls occur below about 9,000 
feet elevation; whereas the Typic Cryoborolls 
occur above about 9,000 feet. Inclusions of 
Typic Xerorthents are at the lower elevations, 
and Typic Cryorthents are at the higher eleva- 
tions. Small inclusions of rock outcrop are 
scattered throughout the unit. 


The Entic Haploxerolls are coarse to mod- 
erately coarse textured, moderately deep to 
very deep, and well drained to somewhat ex- 
cessively drained. Typically, they have a su- 
perficial layer of slightly decomposed organic 
material less than 2 inches thick. The surface 
mineral soil often is water repellent. In a rep- 
resentative soil, the surface mineral layer is 17 
inches of grayish brown or brown, very 
gravelly sand or extremely gravelly loamy 
coarse sand having weak, very fine granular 


structure. It is very strongly acid to moder- 
ately acid and moderately water repellent. The 
underlying material, which extends to at least 
35 inches, is light olive brown, very bouldery 
loamy coarse sand having massive arrange- 
ment. It is moderately acid and moderately 
water repellent. 


The Typic Cryoborolls are coarse to mod- 
erately coarse textured, very cold, deep to 
very deep, and well drained to somewhat ex- 
cessively drained. A layer of partially decom- 


posed organic material less than 1 inch thick 


may be present. The soils generally are not 
water repellent. In a representative soil, the 
surface mineral layer is 9 inches of dark 
grayish brown, extremely gravelly loamy 
sand having single grain arrangement. It has 
neutral reaction and is extremely water repel- 
lent. The subsoil, which is 27 inches thick, is 
brown or pale brown extremely gravelly 
coarse sandy loam having weak, very fine 
granular structure, and neutral reaction. It is 
moderately water repellent in the upper 11 
inches and wettable in the lower 16 inches. 
The underlying material, which is weathered 
rock extending to at least 44 inches, is pinkish 
gray, extremely gravelly sandy loam having 
massive arrangement. 


Hydraulic conductivity is moderately high 
to very high, and overland flow is rapid. Hy- 
draulic conductivity may be decreased by 
chemically induced hydrophobicity, which 
dissipates with prolonged soil wetting. Plant- 
available water capacity is low to perhaps 
moderate. Effective rooting depth is greater 
than 36 inches in the unit. 


Maximum erosion hazard rating is mod- 
erate on moderately steep slopes, and high on 
steep slopes. Approximately half of the unit 
is rated moderate, and half is high. These 
soils are susceptible to sheet and rill erosion 
when unprotected by vegetative cover because 
of slope steepness and low cohesive strength. 
Surface rock fragment cover, which normally 
is less than 40 percent offers a minor amount 
of protection from erosion. Landscape stabil- 
ity hazard is moderately low. 


These soils are suitable for trails, but are 
unsuitable for campsites except on nearly level 
inclusions. Generally, areas such as this 
along the eastern fringe of the survey area are 
not highly favored as recreation sites. 


This unit is poorly suited for livestock 
grazing because of its isolation, difficult ac- 
cess, lack of forage, and erosion hazard. 


Wildlife habitat, which decreases in qual- 
ity with increasing elevation, is good to fair. 
This map unit is more suitable for browsing 
animals than are most neighboring units be- 
cause of the presence of browse species and 
vegetative cover. 


Watershed rating is low to moderately . 


low, because of low rainfall, low water reten- 
tion, rapid runoff, and the small size of the 
unit. 


Although fire can move rapidly through 
this unit, its impacts generally are slight be- 
cause of discontinuous fuels. Impacts can 
approach moderate in localized areas of con- 
centrated fuels. 


These soils are susceptible to the effects of 
acidic precipitation, but compared to soils in 
neighboring map units, they are expected to 
be somewhat more strongly buffered because 
of their higher organic matter content and base 
saturation. 


145—Entic Haploxerolls -— Typic 
Cryoborolls - Rock outcrop 
association, 50 to 85 percent 
slopes. 


The soils' taxonomic names reflect the 
following characteristics: 


Entic: lacking clear subsoil development; 

Typic: soils are characteristic of the great 
groups to which they belong (e.g., 
not unusually moist, shallow, or 
clayey); 

Haplo: simple soils, having no unusually 
distinctive features in the suborder; 

Cryo: very cold, with little warming in 
summer; 

xer: dry in summer, moist in winter; 

bor: cold; 

oll: Mollisol, an order of soils that have 


a thick, dark colored, organic-rich, 
high base status surface horizon. 


This map unit is found in small delin- 
eations along the southeastern margin of the 
survey area, in the Owens River watershed. 
It occurs on generally southerly-facing, very 
steep to extremely steep mountain sides and 
glacial moraines at elevations between 6,800 
and 11,200 feet. The soils formed in mixed 
granitic colluvium and glacial till, and minor 
amounts of residuum, dominated by horn- 
blende granodiorite and quartz monzonite. 


Mean annual precipitation ranges from 10 
to 25 inches. Soil temperature regimes are 
frigid at elevations below about 9,000 feet and 
cryic at higher elevations. Vegetation series 
include Jeffrey pine, curl leaf mountain ma- 
hogany, single leaf pinon pine, big sage- 
brush, and, at the highest elevations, limber 
pine. 


The map unit, which comprises 0.72 per- 
cent of the survey area, is approximately 40 
percent Entic Haploxerolls, 30 percent Typic 
Cryoborolls, 15 percent rock outcrop, and 15 
percent inclusions. The Entic Haploxerolls 
occur below about 9,000 feet elevation; 
whereas, the Typic Cryoborolls occur above 
about 9,000 feet. Inclusions of Typic Xe- 
rorthents at the lower elevations, and Typic 
Cryorthents are at the higher elevations. 


The Entic Haploxerolls are coarse to mod- 
erately coarse textured, moderately deep to 
very deep, and well drained to somewhat ex- 
cessively drained. Typically, they have a su- 
perficial layer of slightly decomposed organic 
material less than 2 inches thick. The surface 
mineral soil often is water repellent. In a rep- 
resentative soil, the surface mineral layer is 17 
inches of grayish brown or brown, very 
gravelly sand or extremely gravelly loamy 
coarse sand having weak, very fine granular 
structure. It is very strongly acid to moder- 
ately acid and moderately water repellent. The 
underlying material, which extends to at least 
35 inches, is light olive brown, very bouldery 
loamy coarse sand having massive arrange- 
ment. It is moderately acid and moderately 
water repellent. 


The Typic Cryoborolls are coarse to mod- 
erately coarse textured, very cold, deep to 
very deep, and well drained to somewhat ex- 
cessively drained. A layer of partially decom- 
posed organic material less than 1 inch thick 
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may be present. The soils generally are not 
water repellent. In a representative soil, the 
surface mineral layer is 9 inches of dark 
grayish brown, extremely gravelly loamy 
sand having single grain arrangement. It has 
neutral reaction and is extremely water repel- 
lent. The subsoil, which is 27 inches thick, is 
brown or pale brown extremely gravelly 
coarse sandy loam having weak, very fine 
granular structure, and neutral reaction. It is 
moderately water repellent in the upper 11 
inches and wettable in the lower 16 inches. 
The underlying material, which is weathered 
rock extending to at least 44 inches, is pinkish 
gray, extremely gravelly sandy loam having 
massive arrangement. 


The rock outcrop consists primarily of 
hornblende granodiorite and quartz mon- 
zonite. Under soil accumulations, the gran- 
odiorite may weather to slightly clay-rich 
saprolite, whereas the quartz monzonite tends 
to weather to angular, coarse textured sands 
and fine gravel, called grus. Small basaltic 
extrusions and localized low-grade metamor- 
phic rocks are included. 


Hydraulic conductivity is moderately high 
to very high, and overland flow is rapid. Hy- 
draulic conductivity may be decreased by 
chemically induced hydrophobicity, which 
dissipates with prolonged soil wetting. Plant- 
available water capacity is low. Effective 
rooting depth is greater than 36 inches in the 
unit. 


Maximum erosion hazard rating is very 
high. These soils are highly susceptible to 
sheet and rill erosion because of slope steep- 
ness and low cohesive strength. Surface rock 
fragments, which can range up to 75 percent, 
provide protection from rain drop impact on 
exposed surfaces, but are only moderately ef- 
fective at protecting sites from sheet erosion. 
Many of the soils have a thin covering of 
slope wash, consisting of clean sand and fine 
gravel, with mixed organic matter, deposited 
from up-slope. Sites immediately below rock 
outcrop are especially susceptible to erosion. 
Landscape stability hazard generally is mod- 
erately high. Many sites are susceptible to 
failure by shallow debris avalanches. 


These soils are poorly suited for trails on 
very steep sites, and unsuitable on extremely 
steep sites. They are unsuitable for campsites 


because of slope steepness and very high 
erosion hazard. 


This unit is unsuitable for livestock graz- 
ing because of slope steepness, lack of for- 
age, and very high erosion hazard. 


Wildlife habitat, which decreases in qual- 
ity with increasing elevation and slope steep- 
ness, is fair to poor. It is limited by low for- 
age productivity and lack of cover on the dry 
south-facing slopes. The best habitat is in 
mountain mahogany and sagebrush ecosys- 
tems. Animal burrows do not hold up well 
because of loose soil consistence, and digging 
is difficult because of the soils’ high rock 
fragment content. 


Watershed rating is low because of low 
rainfall, slope steepness, rock outcrop, low 
water retention, and rapid runoff. 


Although fire can move rapidly through 
the lower elevation portions of this unit, and 
erosion would increase on these very steep 
slopes, overall fire impacts are slight, because 
of light, scattered fuels and high elevation. 


These soils are susceptible to the potential 
effects of acidic precipitation because of their 
low buffering capacity, although the buffering 
capacity of these Mollisols is expected to be 
greater than that of neighboring Entisols. 


146—Rock outcrop and rubble 
land. 


Rock outcrop and rubble land run along 
the backbone of the Sierra Nevada, spanning 
the entire length of the survey area above 
8,100 feet elevation. Rock outcrops are best 
exposed on mountain peaks and glacially 
scoured mountain sides and canyon walls. 
Rubble land includes rock glaciers, talus 
slopes, and unvegetated glacial drift. 


Mean annual precipitation ranges from 20 
to 70 inches, most of which falls as snow. 
Vegetation series found on included soils 
range from upper mixed conifer, to alpine 
scrub. Lichens and mosses have colonized 
most moist rock surfaces. 


The unit, which comprises 17.80 percent 
of the survey area, is 85 percent rock outcrop 
and rubble land, with about 15 percent inclu- 
sions of Typic Cryorthents, Lithic Cry- 


orthents, Dystric Cryochrepts, Typic Cry- 
ochrepts, Entic Cryumbrepts, and Xeric Vit- 
ricryands. Apart from those in Lithic sub- 
groups, most of the included soils are deep to 
very deep. The shallow (i.e., lithic) soils 
have formed mainly in narrow fringes, often 
only a few yards wide, around rock outcrops 
or in shallow depressions in the rock. The 
deep and very deep soils occur in deeply in- 
cised bedrock joints and fractures. These re- 
lationships are illustrated in Figures 5, 7, and 
8, in the section "General Nature of the Sur- 
vey Area.” 


At low elevations in the unit, the rock is 
dominated by hornblende and biotite diorite 
and granodiorite, and at midrange and higher 
elevations by micaceous quartz monzonite, 
some of which is porphyritic. These rocks 
have developed a characteristic pattern of 
deep, three-dimensional, mutually 
perpendicular joints and miscellaneous 
fractures that collect water, pollen, and dust. 
These fissures normally are filled with soil, 
and support small, often elongated plant 
communities (Figure 5). The various granitic 
rocks show little difference in chemical 
weathering in this elevational range. 


Minor amounts of gneiss and other closely 
related, foliated metamorphic rocks, which 
originated as plutonic roof pendants, are scat- 
tered through the unit. Lower grade, nonfo- 
liated metamorphic rocks, including hornfels 
and marble are found along the very steep 
eastern flank of the mountains above Owens 
Valley. Volcanic rocks include andesitic and 
basaltic lava flows, especially concentrated 
near Volcanic Knob and Devil's Postpile, and 
pyroclastic rocks, including rhyolitic to dacitic 
tuff and pumice near Mammoth Mountain. 
Metavolcanic rocks comprise the Minarets 
area. 


Rates of overland flow are medium to 
very rapid, depending on the steepness of 
bedrock surfaces. 


Maximum erosion hazard ratings of in- 
cluded soils vary from low to high. Runoff 
water flowing onto soils below rock outcrop 
causes sheet and rill erosion, especially on 
soils which are inadequately protected by 
vegetative cover. For this reason, ground 
disturbing activities, including trail construc- 
tion, should be discouraged immediately be- 


low rock outcrops. Landscape stability haz- 
ard ranges from low in areas of solid rock to 
moderately high in areas of loose rubble. 


This unit is suitable to unsuitable for 
trails. Trails across rock outcrop must be lo- 
cated to assure adequate footing for hikers and 
pack stock, especially for wet weather condi- 
tions and in areas of springs and minor sur- 
face seeps, which can promote the growth of 
algae, mosses, and lichens on rock surfaces. 
Except for a scattered suitable inclusions, the 
unit is unsuitable for campsites because of 
rock outcrop. 


This unit is unsuitable for livestock graz- 
ing because of lack of forage. 


Wildlife habitat is poor, except that ro- 
dents adapted to high elevation can find sum- 
mer and winter habitat in rock rubble. 


Watershed rating is high, because of the 
unit's large size. Precipitation ranges from 
moderately low to high. Rock outcrop areas 
are significant collectors of high quality water 
for aquifer recharge at lower elevations. 
Snow retention generally is high, especially 
on north-facing aspects and in depressional 
areas. Springs that provide water throughout 
the Summer often are found within short dis- 
tances below rubble and rock outcrops. Rates 
of water runoff from snowmelt and summer 
storms are rapid to very rapid, resulting in 
rapid hydrograph responses in stream chan- 
nels. 


The impact of fire is negligible because of 
the lack of significant continuous fuel. 


Effects of acidic precipitation are negligi- 
ble in this unit, except in soil inclusions. 


147—Rock outcrop — Typic 
Cryorthents complex, 0 to 45 
percent slopes. 


The soil’s taxonomic name reflects the 
following characteristics: 


Typic: soil is characteristic of the great 
group to which it belongs (e.g., not 
unusually moist, shallow, or 
clayey); 

Cry: very cold, with little warming in 
summer; 


117 


118 


orth: 


common form of the soil order 
(e.g., not unusually wet or sandy); 
ent: Entisol, the soil order; a young, 


weakly developed soil. 


This map unit is found dominantly in the 
western portion of the survey area, with the 
largest delineations being in the Kings River 
and South Fork San Joaquin River drainages. 
It is similar to map unit 114, except for the re- 
versed domination of Typic Cryorthents over 
rock outcrop in that unit. Moreover, delin- 
eations of this map unit generally are at higher 
elevation and closer to the Sierran crest, al- 
though the total range of elevations is similar 
in the two map units. 


The unit occurs on nearly level to steep 
mountain sides, glacial moraines, and alluvial 
bottoms, and in granitic bedrock joints at ele- 
vations between 7,100 and 13,100 feet. Soil 
parent materials include colluvium, glacial till, 
alluvium, and minor amounts of residuum 
derived primarily from granitic rock, and oc- 
casionally from volcanic or metavolcanic 
rock. 


Mean annual precipitation ranges from 40 
to 50 inches, most of which falls as snow. 
Vegetation series include mixed conifer-fir, 
Jeffrey pine, red fir, lodgepole pine, white- 
bark pine, and alpine dwarf scrub. 


The complex, which comprises 10.03 
percent of the survey area, is 60 percent rock 
outcrop, 30 percent Typic Cryorthents, and 
10 percent inclusions. Although the soils are 
too intricately interspersed among the rock 
outcrops to allow them to be separated at the 
mapping intensity of this survey, they are 
easily delineated by ground reconnaissance or 
interpretation from aerial photographs. The 
inclusions are Dystric Cryochrepts at low ele- 
vations west of the Sierran crest, on heavily 
vegetated, nearly level to gently sloping, con- 
cave sites; Lithic Cryorthents in very narrow 
fringes around rock outcrops and in shallow 
rock depressions; Entic Cryumbrepts on 
heavily vegetated, depressional sites mostly 
overlying basaltic parent material; and Xeric 
Vitricryands on sites having significant de- 
posits of volcanic ash. 


Rock outcrop consists of hard bedrock 
and rubble, including glacially scoured cirque 


basins and rock glaciers. The rocks are 
dominated by hornblende-bearing, biotite 
diorite and granodiorite at lower elevations, 
and by biotite quartz monzonite at higher ele- 
vations, especially near the crest of the Sierra 
Nevada. These rocks have developed a char- 
acteristic pattern of deep parallel joints that 
collect water, pollen, and dust. The joints 
normally are filled with soil that can support a 
well developed plant community. Below 
about 8,000 feet elevation, diorite and gran- 
odiorite tend to weather more readily than 
quartz monzonite, because they contain more 
weatherable minerals such as plagioclase, 
biotite, and hornblende. Above about 8,000 
feet, the granitic rocks vary little in chemical 
weathering. 


The Typic Cryorthents typically are coarse 
textured, very cold, deep to very deep, and 
moderately well drained to somewhat exces- 
sively drained. A slightly decomposed sur- 
face organic layer less than one inch thick can 
be found under forest canopies, especially on 
nearly level to strongly sloping sites, where it 
may attain three inches thickness. The surface 
mineral layer may contain fine pumice, and 
usually is water repellent. Plant roots, which 
dominantly are horizontal, tend to be concen- 
trated near the bottom of this layer. The un- 
derlying soil normally has fewer roots and 
greater rock fragment content, but little or no 
pumice. Distinctive subsoils are not well de- 
veloped, even under a closed canopy of ma- 
ture trees, because of the high proportion of 
resistant minerals and limited conditions for 
chemical weathering. Water repellency de- 
creases significantly with increasing soil 
depth. 


In a representative soil, the surface min- 
eral layer is 6 inches of light gray, cobbly 
sandy loam having an admixture of volcanic 
ash. It has a massive arrangement that breaks 
to weak granular structure, and is very 
strongly acid. The underlying material, which 
extends to at least 34 inches depth, is light 
brownish gray to very pale brown, very cob- 
bly sandy loam. It has weak subangular 
blocky to moderate granular structure, and is 
very strongly acid. 


Hydraulic conductivity of Typic Cry- 
orthents is moderately high; overland flow is 
medium on wettable, gently sloping sites, and 


rapid on hydrophobic and moderately steep 
sites. Plant-available water capacity is very 
low to low. Effective rooting depth is greater 
than 40 inches. 


Maximum erosion hazard rating is mod- 
erate on nearly level to strongly sloping sites 
(except immediately below rock outcrop, 
where it is high), and high on moderately 
steep and steep sites. Approximately 65 per- 
cent of the unit is rated low (including rock 
outcrop), 20 percent is moderate, and 15 per- 
cent is high. These soils are susceptible to 
sheet, rill, and. gully erosion when unpro- 
tected by vegetative cover, because of their 
low cohesive strength. Surface rock frag- 


ments, which can range up to 70 percent, | 


provide protection from rain drop impact on 
bare surfaces, but they also restrict water in- 
take which speeds overland flow, leading to 
accelerated erosion. Erosion hazard is great- 
est directly below rock outcrops, because of 
the excessive amount of overland flow water. 
Recovery from disturbance generally is slow, 
especially on the moderately steep slopes. 
Landscape stability hazard is low to moder- 
ately low under normal conditions. 


These soils generally are well suited for 
trails and for campsites on nearly level to gen- 
tly sloping sites. The major limitations, apart 
from moderately steep slopes, are caused by 
the soil's loose consistence, which increases 
erodibility and decreases trafficability, and by 
water repellency, which increases erodibility. 
Runoff water often becomes concentrated in 
trails and is conducted along their length, 
causing rilling and rutting of the surface. 
These effects can be minimized by proper 
construction and spacing of water bars. Trails 
and campsites constructed in these soils tend 
to be dusty when dry, but generally are less 
dusty than soils derived from metavolcanic 
rock or that contain appreciable amounts of 
fine volcanic ash. 


Although this map unit in general is little 
used for commercial livestock grazing, parts 
of it are suitable. Some meadows are grazed 
by cattle under active grazing allotments. 
These meadows are recovering from past 
over-grazing, and today are in fair to good 
condition. Soil and vegetative recovery of 
abused meadows normally requires several 
decades. Most of the grazing allotments have 


been removed from use by commercial cattle 
and sheep operations, but still are used exten- 
sively by recreational and commercial pack 
stock. Apart from the meadows, areas of 
Typic Cryorthents provide secondary forage 
for pack stock and for cattle in active allot- 
ments. The short growing season, low forage 
productivity, difficult accessibility, and high 
erodibility limit the grazing use of these areas. 


Wildlife habitat, which decreases in qual- 
ity with increasing elevation, is poor to fair. 
It is limited by rock outcrop and low forage 
production, especially at high elevations. Soil 
conditions are suitable for burrowing animals 
and insects, although the high proportion of 
rock fragments increases the difficulty of 
digging. Rodents adapted to high elevation 
find habitat in rock rubble. 


Watershed rating ranges from moderate to 
high. The rating is enhanced by the unit's 
large size, high elevation, and generally gentle 
slopes, which make this unit an important 
snow catchment and storage area. It is limited 
by low ground water storage capacity and 
rapid runoff, and in some areas moderate 
precipitation. Hydrograph response is rapid 
during snowmelt and rainstorms, because of 
the large amount of rock outcrop and low 
water retention capacity of the soils. 


The impact of fire is slight to negligible 
because of low, discontinuous fuel produc- 
tion, limited soil development, and high ele- 
vation. 


Typic Cryorthents are susceptible to po- 
tential effects from acidic precipitation, be- 
cause of low buffering capacity. 


148—Rock outcrop — Typic 
Cryorthents complex, 40 to 85 
percent slopes. 


The soil's taxonomic name reflects the 
following characteristics: 


Typic: soil is characteristic of the great 
group to which it belongs (e.g., not 
unusually moist, shallow, or 
clayey); 

Cry: very cold, with little warming in 
summer; 
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orth: common form of the soil order 
(e.g., not unusually wet or sandy); 
ent: Entisol, the soil order; a young, 


weakly developed soil. 


This map unit is located primarily in the 
northern to central portion of the survey area, 
near the crest of the Sierra Nevada. It occurs 
on steep to extremely steep mountain sides 
and glacial moraines at elevations between 
6,100 to 14,000 feet. The rock outcrops are 
best exposed on glacially scoured mountain 
sides and in canyons. The soils formed in 
colluvium and glacial till derived primarily 
from granitic rock, and occasionally from vol- 
canic or metavolcanic rock. 


Mean annual precipitation ranges from 20 
to 65 inches, most of which falls as snow. 
Vegetation series include upper mixed conifer, 
Jeffrey pine, red fir, lodgepole pine, white- 
bark pine, and, in the far southeastern portion 
of the survey area, single leaf pinon pine. 


The complex, which comprises 16.47 
percent of the survey area, is 70 percent rock 
outcrop, 25 percent Typic Cryorthents, and 5 
percent inclusions. Approximately 10 percent 
of the unit includes soils on slopes less than 
40 percent steepness. The inclusions are 
Lithic Cryorthents in very narrow fringes 
around rock outcrops, and Dystric Cry- 
orthents, Typic Cryorthents, and Entic 
Cryumbrepts in some bedrock joints and 
pockets. Dystric Cryorthents are west of the 
Sierran crest, and Typic Cryorthents are east 
of the crest; Entic Cryumbrepts seem to be 
most common on basaltic or metavolcanic 
parent materials. Some included soils have 
tephritic surfaces; laboratory analyses proba- 
bly would reveal these to be Andisols. 


The rock outcrop consists of hard bedrock 
and rubble, including talus and rock glaciers. 
The rock is dominated by hornblende-bearing, 
biotite diorite and granodiorite at lower eleva- 
tions, and biotite quartz monzonite at higher 
elevations, especially near the Sierran crest. 
These rocks have developed a characteristic 
pattern of deep, three-dimensional, mutually 
perpendicular joints and miscellaneous frac- 
tures that collect water, pollen, and dust. 
These fissures normally are filled with soil 
that may support a well developed plant com- 
munity. Below about 8,000 feet elevation, 


diorite and granodiorite tend to weather more 
readily than quartz monzonite, because they 
contain more weatherable minerals such as 
plagioclase, biotite, and hornblende. In addi- 
tion to the granitic rock, several delineations 
of basaltic, metamorphic, and metavolcanic 
rock, including a portion of that in the Ritter 
Range, are incorporated in the unit. 


The Typic Cryorthents typically are coarse 
textured, very cold, deep to very deep, and 
moderately well drained to somewhat exces- 


sively drained. A slightly decomposed sur- 


face organic layer less than one inch thick may 
be found under forest canopies. The surface 
mineral layer may contain fine pumice, and 
usually is water repellent. Plant roots, which 
dominantly are horizontal, tend to be concen- 
trated near the bottom of this layer. The un- 
derlying soil normally has fewer roots and 
greater rock fragment content, but little or no 
pumice. Distinctive subsoils are absent be- 
cause of the high proportion of resistant min- 
erals and limited conditions for chemical 
weathering, as well as continual disruption by 
soil creep, especially on very steep and ex- 
tremely steep slopes. Water repellency de- 
creases significantly with increasing soil 
depth. 


In a representative soil, the surface min- 
eral layer is 6 inches of light gray, cobbly 
sandy loam having an admixture of volcanic 
ash. It has a massive arrangement that breaks 
to weak granular structure, and is very 
strongly acid. The underlying material, which 
extends to at least 34 inches depth, is light 
brownish gray to very pale brown, very cob- 
bly sandy loam. It has weak subangular 
blocky to moderate granular structure, and is 
very strongly acid. 


Hydraulic conductivity of the soils is 
moderately high; overland flow is very rapid, 
especially on hydrophobic soils. Plant-avail- 


able water capacity is low. Effective rooting 


depth is greater than 40 inches. 


Maximum erosion hazard rating is very 
high. These soils are extremely susceptible to 
sheet, rill, and gully erosion because of slope 
steepness, limited vegetative cover, and low 
cohesive strength. Surface rock fragments, 
which can range up to 70 percent, provide 
protection from rain drop impact on bare sur- 
faces, but they also restrict water intake which 


speeds overland flow, leading to accelerated 
erosion. Erosion hazard is greatest directly 
below rock outcrops, because of the excessive 
amount of overland flow water. Recovery 
from disturbance generally is very slow. 
Landscape stability hazard is high to very 
high. Soils commonly undergo soil creep, 
and are highly susceptible to debris 
avalanches and, in drainage bottoms, debris 
torrents. 


These soils are suitable for trails on steep 
Sites, poorly suited on very steep sites, and 
unsuitable on extremely steep sites. They are 
unsuitable for campsites, because of slope 
steepness, loose soil consistence, hydropho- 
bicity, and generally extreme erosion hazard. 
Trails must be carefully constructed and 
maintained, especially with regard to water 
diversions and switchbacks. 


This map unit is unsuitable for livestock 
grazing, except for occasional over-night or 
transitory use by recreational pack stock on 
gently sloping inclusions. 


Wildlife habitat, which decreases in qual- 
ity with increasing elevation and slope steep- 
ness, generally is poor. It is limited by rock 
outcrop, soil creep and landslides, and low 
forage production, especially at high eleva- 
tions. Typic Cryorthents on steep slopes are 
suitable for burrowing animals and insects, 
although the high proportion of rock frag- 
ments increases the difficulty of digging. Ro- 
dents adapted to high elevation find habitat in 
rock rubble. 


Watershed rating ranges from low to high. 
The rating is enhanced by the unit's large size, 
dominantly high elevation, and, in some 
parts, high precipitation, which make this unit 
an important snow catchment and storage 
area. It is limited by slope steepness, low 
ground water storage capacity and rapid 
runoff, and, in some parts, moderately low 
precipitation. Soil permeability and depth are 
adequate to collect significant snowmelt and 
rain water and transfer it to streams or to 
bedrock fractures and joints that eventually 
conduct it to lower elevation, higher capacity 
aquifers. Snow retention is high. Hydro- 
graph response is very rapid during snowmelt 
and rainstorms, because of rapid transmission 
rates to stream channels. Snowmelt and rain- 


fall from this unit provide substantial high 
purity water to recharge reservoirs. 


The impact of fire is slight to negligible, 
because of low, discontinuous fuel produc- 
tion, limited soil development, and large ex- 
tent of high elevation land. The small areas of 
adequate fuels on very steep and extremely 
steep slopes are subject to erosion by dry 
ravel. 


Typic Cryorthents are susceptible to po- 
tential effects from acidic precipitation, be- 
cause of their low buffering capacity. 


149—Rock outcrop — Typic 
Cryorthents — Lithic 
Cryorthents complex, 0 to 30 
percent slopes. 


The soils' taxonomic names reflect the 
following characteristics: 


Typic: soils are characteristic of the great 
groups to which they belong (e.g., 
not unusually moist, shallow, or 

_ clayey); 

Lithic: shallow, depth to bedrock less than 
20 inches; 

Cry: very cold, with little warming in 
summer; 

orth: common form of the soil order 
(e.g., not unusually wet or sandy); 

ent: Entisol, a soil order; a young, 


weakly developed soil. 


This map unit is located in the western 
portion of the survey area, in the North Fork 
Kings River and South Fork San Joaquin 
River drainages. It occurs on nearly level to 
moderately steep mountain sides, ridges, and 
glacial moraines at elevations between 7,600 
and 11,000 feet. The soils formed in glacial 
till, colluvium, alluvium, and residuum de- 
rived from granitic rock, and occasionally 
from volcanic or metavolcanic rock. 


Mean annual precipitation ranges from 40 
to 50 inches, most of which falls as snow. 
Vegetation series include mixed conifer, red 
fir, lodgepole pine, whitebark pine, and alpine 
dwarf scrub. 
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The complex, which comprises 1.87 per- 
cent of the survey area, is approximately 55 
percent rock outcrop, 25 percent Typic Cry- 
orthents, 15 percent Lithic Cryorthents, and 5 
percent inclusions. Typic Cryorthents occur 
over most of the land between rock outcrops, 
in bedrock joints, and in drainage bottoms that 
frequently are reworked by fluvial activity. 
Lithic Cryorthents are found along the fringes 
of rock outcrops and in shallow bedrock de- 
pressions. The inclusions are Entic Cryum- 
brepts under heavy cover of grass or sedge, 
and in moist depressional sites, especially 
those supporting deciduous trees and shrubs 
mixed with conifers; Dystric Cryochrepts 
scattered through the unit west of the Sierran 
crest under well developed vegetative: com- 
munities; and Dystric Xerorthents at low ele- 
vations in the unit. 


Rock outcrop consists of bedrock and 
rubble dominated by biotite and hornblende 
diorite and granodiorite at lower and midrange 
elevations, and by quartz monzonite at higher 
elevations. These rocks have developed a 
characteristic pattern of deep parallel joints 
that collect water, pollen, and dust. The joints 
normally are filled with soil (Typic Cry- 
orthents). At elevations below about 8,000 
feet, diorite and granodiorite tend to weather 
more readily than quartz monzonite because 
they contain more mafic, nutrient-rich, 
weatherable minerals and less silica. Above 
8,000 feet the various granitic rocks show lit- 
tle difference in weathering tendencies. 


The Typic Cryorthents are coarse tex- 
tured, very cold, deep to very deep, and mod- 
erately well drained to somewhat excessively 
drained. They formed in glacial till, collu- 
vium, alluvium, and residuum derived from 
diorite, granodiorite, and quartz monzonite. 
A few small areas developed from volcanic or 
metamorphic rock. The surface mineral layer 
usually is water repellent, with repellency de- 
creasing with increasing soil depth. The soils 
may or may not have a surface layer of 
slightly decomposed organic material that, if 
present, is less than one inch thick. In a rep- 
resentative soil, the surface mineral layer is 6 
inches of light gray, cobbly sandy loam hav- 
ing an admixture of volcanic ash. It has a 
massive arrangement that breaks to weak 
granular structure, and is very strongly acid. 


The underlying material, which extends to at 
least 34 inches depth, is light brownish gray 
to very pale brown, very cobbly sandy loam. 
It has weak subangular blocky to moderate 
granular structure, and is very strongly acid. 


The Lithic Cryorthents are coarse tex- 
tured, very cold, very shallow to shallow, and 
well drained to somewhat excessively 
drained. They occur primarily in shallow 
bedrock depressions and in fringes around 
rock outcrops. The surface mineral layer 
normally is water repellent. Surface organic 
layers are absent or less than one-half inch 
thick. In a representative soil, the surface 
mineral horizon is 6 inches of light brownish 
gray, gravelly to very gravelly loamy coarse 
sand having single grain condition or weak 
granular structure. It is moderately to ex- 
tremely water repellent and very strongly acid. 
The underlying material is 3 inches of light 
brownish gray, very gravelly loamy coarse 
sand having weak granular structure, slight to 
moderate water repellency, and very strongly 
acid reaction. The substratum to 16 inches 
depth is light gray, very gravelly loamy coarse 
sand. It is massive, and very strongly acid. 


Hydraulic conductivity of the soils is de- 
creased significantly by chemically induced 
hydrophobicity. Hydraulic conductivity of 
these coarse textured soils is low if the soils 
have been dry prior to rainfall; it may increase 
to moderately high once the soils become 
wetted. Overland flow, which varies with 
hydrophobicity, is medium on gently sloping 
sites and rapid to very rapid on moderately 
steep sites. Plant-available water capacity is 
low. Effective rooting depth is greater than 
40 inches in Typic Cryorthents and less than 
20 inches in Lithic Cryorthents. 


Maximum erosion hazard rating is mod- 
erate on nearly level to strongly sloping sites 
(except immediately below rock outcrop, 
where it is high), and high on moderately 
steep and steep sites. Approximately 60 per- 
cent of the unit is rated low (including rock 
outcrop), 20 percent is moderate, and 20 per- 
cent is high. 


These soils are highly susceptible to sheet, 
rill, and gully erosion when unprotected by 
vegetative cover, because of their moderately 
steep slopes, low cohesive strength, and in 
the case of Lithic Cryorthents shallow depth 


to bedrock. Surface rock fragment cover is 
about 40 to 50 percent on Typic Cryorthents 
and about 30 percent on Lithic Cryorthents. 
These fragments provide some protection 
from rain drop impact on bare surfaces, but 
they also restrict water intake which speeds 
overland flow, leading to accelerated erosion. 
This phenomenon is especially notable im- 
mediately below rock outcrops and Lithic 
Cryorthents, which cause unusually high con- 
centrations of runoff water. Landscape sta- 
bility hazard is low under normal conditions. 


These soils are well suited for trails and 
for campsites on nearly level to gently sloping 
sites. Limitations include rapid water runoff, 
loose consistence, and moderately steep 
slopes. 


Except for included meadows, this map 
unit overall is poorly suited for commercial 
livestock grazing because of the large propor- 
tion of rock outcrop and shallow soils, low 
forage production, and high susceptibility to 
sheet and rill erosion during and following 
disturbance. Areas of Typic Cryorthents may 
be used incidentally by pack stock and by cat- 
tle as they travel through areas in active graz- 
ing allotments, although overall these soils are 
poorly suited. Lithic Cryorthents are unsuit- 
able for grazing. 


Wildlife habitat, which decreases in qual- 
ity with increasing elevation, is poor to good. 
It is limited by rock outcrop and low forage 
production, especially at high elevations. 
Burrowing animals and insects may be active 
in Typic Cryorthents, and rodents adapted to 
high elevation find habitat in rock rubble. 
Abundant rock fragments often interfere with 
digging, and animal burrows in top soil hav- 
ing loose consistence do not hold up well. 
Depth of Typic Cryorthents is great enough to 


provide habitat for winter hibernation and 


protection from summer heat, but depth of 
Lithic Cryorthents is not. 


Watershed rating is moderately low to 
moderate. It is limited by the unit's small 
size, rock outcrop and shallow soils, and low 
water retention capacity of the deeper soils. It 
is enhanced by moderately high precipitation, 
and generally gentle slopes. Snow retention 
is high. Hydrograph response is rapid during 
snowmelt and rainstorms because of the large 
amount of rock outcrop and low water reten- 


tion capacity of the soils. Snowmelt and rain- 
fall from this unit provide high purity water to 
recharge lower elevation aquifers. 


Fire impacts generally are slight to negli- 
gible in this association, although they may be 
moderate in localized areas of Typic Cry- 
orthents having significant fuel accumulation. 
Fuels are discontinuous and sparse through- 
out most of the unit and forest stand canopies 
generally are open. Fuels are more concen- 
trated under nearly closed canopies; nonethe- 
less, soil and atmospheric temperatures are 
low enough to limit production and fire haz- 
ard. 


These soils are susceptible to potential ef- 
fects from acidic precipitation, because of 
their low buffering capacity. 


-150—Rock outcrop -— Typic 


Cryorthents complex, volcanic, 
10 to 45 percent slopes. 


The soil's taxonomic name reflects the 
following characteristics: 


Typic: soils are characteristic of the great 
group to which they belong (e.g., 
not unusually moist, shallow, 


clayey, or low in bases); 


Cry: very cold, with little warming in 


summer; 


orth: common form of the soil order 


(e.g., not unusually wet or sandy); 


ent: Entisol, a soil order, a young, 
weakly developed soil. 


This map unit is located in the upper 
Middle Fork San Joaquin River drainage in 
the vicinity of Thousand Island Lake and 
Garnet Lake, northwest of Devils Postpile 
National Monument. It occurs on moderately 
steep to very steep mountain sides, ridges, 
and glacial moraines at elevations between 
8,700 and ‘11,200 feet. The soils formed in 
glacial till, colluvium, alluvium, and residuum 
derived from metavolcanic and volcanic rock. 
Volcanic ash covers the surface or is mixed 
into the topsoil on many sites. 


Mean annual precipitation is between 35 
and 45 inches, as estimated from snow pack 
at Agnew Pass. The dominant vegetation se- 
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ries is lodgepole pine, followed by mountain 
whitethorn, red fir, and Jeffrey pine mostly in 
the lower one-fourth of the elevational range. 
Individual plants scattered throughout the unit 
include mountain hemlock, whitebark pine, 
ribes, and various grasses and sedges. 


The complex, which comprises 1.20 per- 
cent of the survey area, is approximately 55 
percent rock outcrop and rubble land, 40 per- 
cent Typic Cryorthents, volcanic, and 5 per- 
cent inclusions. The inclusions are Xeric Vit- 
ricryands and Typic Cryumbrepts, volcanic, 
tephritic surface in depressional areas and in 
deep accumulations between bedrock frac- 
tures. Minor inclusions of Lithic Cryorthents 
are associated with the rock outcrop. 


Most of the deepest, best developed soils 
formed in northwest-southeast trending rock 
fractures and contact zones. Tree cover often 
is greater on southwest facing slopes than on 
northeast facing slopes, a relationship that is 
reversed from normal in most of the western 
United States, including the survey area, 
where plant-available soil moisture is the 
limiting factor in ecosystem development. 
This reversed relationship occurs perhaps 
because of warmer near—ground and soil 
temperatures and less frost heave and rock 
rubble on southwest facing slopes than on 
northeast facing slopes. This unusual 
ecological relationship deserves further study. 


The rock outcrop is bedrock and rubble 
consisting of varied metavolcanic outcrops 
generally oriented northwest to southeast, 
with granodiorite flanking Thousand Island 
Lake and Garnet Lake to their northwest and 
southeast. The metavolcanic rock varies in 
texture from tuffaceous to crystalline and in 
composition from dacitic to basaltic. These 
rocks tend to produce somewhat finer textured 
soil than do the surrounding granitic rocks. 


The Typic Cryorthents, volcanic are mod- 
erately coarse textured, very cold, deep to 
very deep, and well drained. They formed in 
colluvium, glacial till, and, to a minor extent, 
residuum derived from andesite, basalt, and 
mafic metavolcanic rocks. Volcanic ash and 
cinders (tephra) cover the surface and are 
mixed in the topsoil on many sites, but not 
throughout the unit. More intensive field and 
laboratory work may reveal that some of the 
soils containing tephra have sufficient andic 


properties to be reclassified as Andisols. If 
so, they most likely would be classified as 
Xeric Vitricryands if they have a xeric mois- 
ture regime, or Typic Vitricryands if they have 
a udic moisture regime. The surface mineral 
horizon often is water repellent. The soils 
may or may not have a surface layer of 
slightly decomposed organic material that, if 
present, is less than two inches thick. 


In a representative soil, the surface min- 
eral layer is 11 inches of light brownish gray, 
sandy loam having an admixture of volcanic 
ash and fine lapilli. It has fine granular 
structure, and is very strongly acid. The un- 
derlying material, which extends to at least 31 
inches depth, is brownish yellow, extremely 
gravelly fine sandy loam to extremely cobbly 
fine sandy loam. It has very fine granular 
structure to massive arrangement, and is very 
strongly acid. 


Hydraulic conductivity of the soils is 
moderately high to high, although it may be 
decreased significantly in dry soil by chemi- 
cally induced hydrophobicity. Most water 
infiltration in the nonwettable soils is through 
channels created by insects, soil animals, and 
plant roots. Overland flow, which varies with 
hydrophobicity, is medium on gently sloping 
sites and rapid to very rapid on steep sites. 
Plant-available water capacity is moderate. 
Effective rooting depth is greater than 40 
inches. 


Maximum erosion hazard rating is mod- 
erate on strongly sloping sites, and high on 
moderately steep and steep sites. Approxi- 
mately half of the unit is rated low (including 
rock outcrop), 20 percent is moderate, and 30 
percent is high. Erosion is particularly no- 
table immediately below rock outcrop. These 
soils are highly susceptible to sheet, rill, and: 
gully erosion when unprotected by vegetative 
cover, because of their slope steepness and 
low cohesive strength caused by cohesionless 
silt and medium to very fine sand, often with 
fine to medium pumice. Surface rock frag- 
ment cover typically is about 5 to 35 percent. 
Landscape stability hazard is low to moder- 
ately low under normal conditions. 


These soils are well suited to suitable for 
trails, but are poorly suited to unsuitable for 
campsites. They can suffer considerable 
damage by heavy use. As with other soils 


formed from metavolcanic materials or having 
significant volcanic ash at the surface, these 
soils become exceptionally dusty when dis- 
turbed. Other limitations include rapid water 
runoff, loose consistence, and slope steep- 
ness. 


This unit generally is poorly suited for 
livestock grazing because of low forage pro- 
duction, abundant rock outcrop, and high 
susceptibility to sheet and rill erosion during 
and following disturbance. 


Wildlife habitat is poor to fair. It is lim- 
ited by rock outcrop and low forage produc- 
tion. Burrowing animals and insects are ac- 
tive in these soils, and rodents adapted to high 
elevation find habitat in rock rubble. 


Watershed rating is moderately high. It is 
limited by rock outcrop and the amount of 
precipitation, which is moderate. It is en- 
hanced by greater porosity in the bedrock and 
overlying mantle than in adjacent granitic 
units. The unit collects considerable snowfall 
that supplies high quality water to lower lying 
watersheds. Snow retention is high, and hy- 
drograph response is rapid. 


Fire impacts are slight to negligible in this 
unit of high elevation, cold, and infertile soils. 
Fuel continuity is disrupted by rock outcrop 
and areas of low production. 


These soils are susceptible to potential ef- 
fects from acidic precipitation, because of 
their low buffering capacity. Soils formed on 
metavolcanic parent materials may respond to 
atmospheric inputs differently from graniti- 
cally derived soils; this point merits further 
investigation. 


151—Rock outcrop —- Typic 
Cryorthents — Lithic 
Cryorthents association, 
volcanic, 0 to 30 percent slopes. 


The soils' taxonomic names reflect the 
following characteristics: 


Typic: soils are characteristic of the great 
groups to which they belong (e.g., 
not unusually moist, shallow, 
clayey, or low in bases); 

Lithic: less than 20 inches deep to a lithic 


contact, such as bedrock surface; 


Cry: very cold, with little warming in 
summer; 

orth: common form of the soil order 
(e.g., not unusually wet or sandy); 

ent: Entisol, a soil order; a young, 


weakly developed soil. 


This map unit is located in the North Fork 
San Joaquin River drainage above Hemlock 
Crossing in areas of metavolcanic rock of the 
Ritter Range. Generally, its boundaries run 
roughly parallel to water courses. The unit is 
characterized by exposed rock surfaces, 
glacially scoured drainages with several small 
hanging valleys, and irregular pockets of soil 
covered by trees and sedges. It occurs on 
nearly level to moderately steep alluvial bot- 
toms, mountain sides, and glacial moraines at 
elevations between 8,000 and 11,100 feet. 
The soils formed in depressions of colluvium, 
glacial till, and alluvium, and on strongly 
sloping to moderately steep colluvial mountain 
sides in material derived from metavolcanic 
rock. Whitish volcanic ash is mixed into the 
topsoil on many sites. 


Mean annual precipitation, as extrapolated 
from measured snow pack at Cora Lakes, is 
approximately 50 inches, most of which falls 
as snow. The dominant vegetation series is 
lodgepole pine, followed by red fir and 
mountain whitethorn. 


The association, which comprises 0.72 
percent of the survey area, is approximately 
50 percent rock outcrop and rubble land, 25 
percent Typic Cryorthents, volcanic, 15 per- 
cent Lithic Cryorthents, and 10 percent inclu- 
sions. Typic Cryorthents, volcanic occur in 
glacial, colluvial, and alluvial deposits; 
whereas, Lithic Cryorthents occur primarily in 
shallow bedrock depressions and in fringes 
around rock outcrops. Inclusions of Dystric 
Cryochrepts occur in some gently sloping de- 
pressional areas and bedrock fractures, and 
Vitricryands have formed in tephra deposits. 


The rock outcrop consists of bedrock and 
rubble of metavolcanic tuff breccias, mainly 
of dacitic to andesitic composition. Colluvial, 
glacial, and alluvial deposits contain frag- 
ments of intermediate to mafic granitic rocks 
mixed with metavolcanics. 
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The Typic Cryorthents, volcanic are mod- 
erately coarse textured, very cold, deep to 
very deep, and well drained. They formed in 
colluvium, glacial till, and, to a minor extent, 
alluvium and residuum derived from metavol- 
canic tuff breccia with some admixed diorite 
or gabbro. Volcanic ash and cinders (tephra) 
cover the surface and are mixed in the topsoil 
on many sites, but not throughout the unit. 
These pockets of volcanic ash tend to support 
the greatest root concentrations. More inten- 
sive field and laboratory work may reveal that 
some of the soils containing tephra have suf- 
ficient andic properties to be reclassified as 
Andisols. If so, they most likely would be 
classified as Xeric Vitricryands if they have a 
xeric moisture regime, or Typic Vitricryands 
if they have a udic moisture regime. The sur- 
face mineral horizon often is water repellent, 
especially if tephra is present. The soils may 
or may not have a surface layer of slightly de- 
composed organic material that, if present, is 
less than about one inch thick. Soils at the 
base of mountain sides often are covered by a 
thin veneer of slope wash having the texture 
of very gravelly coarse sandy loam. 


In a representative soil, the surface min- 
eral layer is 11 inches of light brownish gray, 
sandy loam having an admixture of volcanic 
ash and fine lapilli. It has fine granular 
structure, and is very strongly acid. The un- 
derlying material, which extends to at least 31 
inches depth, is brownish yellow, extremely 
gravelly fine sandy loam to extremely cobbly 
fine sandy loam. It has very fine granular 
structure to massive arrangement, and is very 
strongly acid. 


The Lithic Cryorthents are coarse tex- 
tured, very cold, very shallow to shallow, and 
weli drained to somewhat excessively 
drained. Surface organic layers are absent or 
less than one-half inch thick. The surface 
mineral layer consists of metavolcanic detri- 
tus, and often is water repellent. In a repre- 
sentative soil, the surface mineral horizon is 6 
inches of light brownish gray, gravelly to 
very gravelly loamy coarse sand having single 
grain arrangement or weak granular structure. 
It is moderately to extremely water repellent 
and very strongly acid. The underlying mate- 
rial is 3 inches of light brownish gray, very 
gravelly loamy coarse sand having weak 


granular structure, slight to moderate water 
repellency, and very strongly acid reaction. 
The substratum to 16 inches depth is light 
gray, very gravelly loamy coarse sand. It is 
massive, and very strongly acid. 


Dystric Cryorthent inclusions are found in 
depressions under red fir and lodgepole pine 
at low elevations in the unit. They commonly 
are deep, have a two to four inch thick O hori- 
zon, and loamy textures, with pockets and 
lenses of whitish volcanic ash mixed in the A 


horizon. Plant roots are more concentrated in 


the ash and organic layer than in other parts of 
the soil. 


Hydraulic conductivity of the soils is 
moderately high to high, although it may be 
decreased significantly by chemically induced 
hydrophobicity. Hydrophobicity has little ef- 
fect once the soils become saturated. Over- 
land flow, which varies with hydrophobicity, 
is slow on nearly level sites, medium on gen- 
tly sloping sites, and rapid to very rapid on 
steep sites. Plant-available water capacity is 
moderate. Effective rooting depth is greater 
than 40 inches in Typic Cryorthents, and less 
than 20 inches in Lithic Cryorthents. 


Maximum erosion hazard rating is mod- 
erate on nearly level to strongly sloping sites 
(except immediately below rock outcrop, 
where it is high), and high on moderately 
steep and steep sites. Approximately 60 per- 
cent of the unit is rated low (including rock 
outcrop), 20 percent is moderate, and 20 per- 
cent is high. 


The soils are moderately susceptible to 
sheet and rill erosion on gentle slopes in pro- 
tected depressions, and highly susceptible on 
steeper unprotected slopes. High overland 
flow from snowmelt and rain water across 
expansive rock outcrops can result in severe 
surface erosion. Surface rock fragment cover 
typically is about 2 to 20 percent. Landscape 
stability hazard is low under normal condi- 
tions. 


Soils in this unit are well suited for trails 
and for campsites on nearly level to gently 
sloping sites They can become very dusty 
when disturbed. : 


This unit generally is unsuitable for live- 
stock grazing, except for limited pack stock 
use in meadows, because of abundant rock 


outcrop, low forage production, and high 
susceptibility to sheet and rill erosion during 
and following disturbance. 


Wildlife habitat, which decreases with in- 
creasing elevation, is poor to fair. It is limited 
by rock outcrop, low forage production, and 
lack of cover. Burrowing animals and insects 
find habitat in Typic Cryorthents, volcanic 
and rodents adapted to high elevation live in 
rock rubble. 


Watershed rating is moderate. Precipita- 
tion is high. The rating is limited by the unit's 
small size and amount of rock outcrop. Snow 


retention is high. Hydrograph response is 
rapid. 

Fire impacts are slight to negligible, be- 
cause of low fuel availability and continuity. 


These soils are susceptible to potential ef- 
fects from acidic precipitation, because of 
their low buffering capacity. 


152—Rock outcrop - Typic 
Cryorthents — Typic 
Cryoborolls complex, volcanic, 
25 to 50 percent slopes. 


The soils' taxonomic names reflect the 
following characteristics: 


Typic: soils are characteristic of the great 
groups to which they belong (e.g., 
not unusually moist, shallow, 
clayey, or low in bases); 

Cry: very cold, with little warming in 
summer; 

orth: common form of the soil order 
(e.g., not unusually wet or sandy); 

Bor: cold to very cold; 

ent: Entisol, a soil order; a young, 
weakly developed soil; 

oll: Mollisol, a soil order; soil has thick, 


dark colored, organic-rich, high 
base status surface horizon. 


This map unit is located in upper Middle 
Fork San Joaquin River drainage near San 
Joaquin Mountain. It occurs on moderately 
steep to steep, glacially scoured mountain 
sides underlain by volcanic, metavolcanic, 
and metamorphic rock at elevations between 


8,900 and 11,600 feet. The soils formed 
dominantly in colluvium and glacial till de- 
rived from these rock types. 


Mean annual precipitation, most of which 
falls as snow, is approximately 40 to 50 
inches, as estimated from snow pack at Ag- 
new Pass and Mammoth Pass. Vegetation 
series include red fir and Jeffrey pine at lower 
elevations, followed by sagebrush, lodgepole 
pine, whitebark pine, and alpine dwarf scrub 
at higher elevations. 


The complex, which comprises 0.45 per- 
cent of the survey area, is approximately 40 
percent rock outcrop and rubble land, 35 per- 
cent Typic Cryorthents, volcanic, 20 percent 
Typic Cryoborolls, and 5 percent inclusions. 
The deepest, best developed soils formed in 
narrow northwest-southeast trending rock 
fractures and benches, and in ancient 
avalanche tracks. Tree cover is greatest on 
old avalanche tracks. At the base of mountain 
sides, the ground surface often is covered by 
a thin layer of slope wash having a texture of 
very gravelly coarse sandy loam. The inclu- 
sions are Typic Cryochrepts associated with 
Typic Cryoborolls. Approximately 10 percent 
of the unit consists of gently to strongly 
sloping surfaces on northwest to southeast 
trending benches on the mountain side . 


The rock outcrop is bedrock and rubble 
consisting of volcanic, metamorphic, and 
metavolcanic outcrops generally oriented 
northwest to southeast. The volcanic rock, 
located along the lower elevation portion of 
the unit to the northwest, is dominated by an- 
desite, much of which is vesicular, with 
smaller outcrops of quartz latite nearer the 
ridge top in the southeastern portion of the 
unit. The metamorphic rock, found at low el- 
evation in the southeastern portion of the unit, 
consists primarily of hornfels. The metavol- 
canics consist of metamorphosed tuffs and 
tuff breccias at the lower elevation margin of 
the unit. Talus is the most common form of 
rubble. Apart from scattered outcrops, much 
of the upper elevation portion of the unit is 
unconsolidated rock debris of various types 
with weak soil development. 


The Typic Cryorthents, volcanic are mod- 
erately coarse textured, very cold, deep to 
very deep, and well drained. They formed in 
colluvium and glacial till derived from vesicu- 
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lar andesite, hornfels, quartz latite, and 
metavolcanic rocks. Volcanic ash afd cinders 
(tephra) cover the surface and are mixed in the 
topsoil on many sites, but not throughout the 
unit. Additional investigation could reveal 
that some of these soils could be reclassified 
as Andisols. The soils under tree cover usu- 
ally have only a very thin (about 1/2 inch or 
less) surface layer of slightly decomposed or- 
ganic material. Water repellency may be pre- 
sent, but is less common than in most other 
soils in the survey area. 


In a representative soil, the surface min- 
eral layer is 11 inches of light brownish gray, 
sandy loam having an admixture of volcanic 
ash and fine lapilli. It has fine granular 
structure, and is very strongly acid. The un- 
derlying material, which extends to at least 31 
inches depth, is brownish yellow, extremely 
gravelly fine sandy loam to extremely cobbly 
fine sandy loam. It has very fine granular 
structure to massive arrangement, and is very 
strongly acid. 


The Typic Cryoborolls are coarse to mod- 
erately coarse textured, very cold, deep to 
very deep, and well drained to somewhat ex- 
cessively drained. They formed in colluvium 
and small localized glacial deposits on 
benches and the most gently sloping mountain 
sides in the unit. These areas often support 
inclusions of small meadows fringed with 
whitebark pine. Rodent activity usually has 
mixed the soil and formed numerous krotov- 
inas. Volcanic ash often is mixed in the top- 
soil and in the krotovinas. A layer of partially 
decomposed organic material less than 1 inch 
thick may be present, especially under tree 
cover. The soils generally are not water repel- 
lent. 


In a representative soil, the surface min- 
eral layer is 9 inches of dark grayish brown, 
extremely gravelly loamy sand having single 
grain arrangement. It has neutral reaction and 
is extremely water repellent. The subsoil, 
which is 27 inches thick, is brown or pale 
brown extremely gravelly coarse sandy loam 
having weak, very fine granular structure, and 
neutral reaction. It is moderately water repel- 
lent in the upper 11 inches and wettable in the 
lower 16 inches. The underlying material, 
which is weathered rock extending to at least 


44 inches, is pinkish gray, extremely gravelly 
sandy loam having massive arrangement. 


Hydraulic conductivity of the soil is mod- 
erately high to-high. Overland flow is 
medium on moderately steep slopes and gen- 
tly sloping inclusions, and rapid to very rapid 
on steep slopes. Plant-available water capac- 
ity is moderate. Effective rooting depth is 
greater than 40 inches. 


Maximum erosion hazard rating is high on 
moderately steep and steep slopes to about 40 
percent steepness (except immediately below 
rock outcrop, where it approaches very high), 
and very high on slopes steeper than 40 per- 
cent. Approximately 40 percent of the unit is 
rated low (including rock outcrop), 30 percent 
is high, and 30 percent is very high. The 
Typic Cryorthents, volcanic being on steeper 
slopes and supporting less vegetative cover, 
are much more susceptible to sheet and rill 
erosion than are the Typic Cryoborolls. 
Cover by surface rock fragments may be as 
high as 70 percent. Landscape stability haz- 
ard is moderately low to moderately high. 
Soils on the steepest slopes are highly sus- 
ceptible to failure by shallow debris 
avalanches. 


These soils are suitable for trails, but are 
unsuitable for campsites except for occasional 
use on included benches. Camps with pack 
stock should be discouraged because of steep 
slopes and limited forage. Meadows are small 
and easily damaged by trampling. These soils 
can become exceptionally dusty when dis- 
turbed. 


This unit is unsuitable for livestock graz- 
ing because of low forage production, abun- 
dant rock outcrop, and high susceptibility to 
sheet and rill erosion during and following 
disturbance. 


Wildlife habitat, which decreases with in- 
creasing elevation, is poor to fair. It is limited 
by rock outcrop, low forage production, and 
lack of connected cover. Burrowing animals 
and insects are active in these soils, especially 
on the small benches, and rodents adapted to 
high elevation find habitat in rock rubble. 


Watershed rating moderately low, because 
of the unit's small size, slope steepness, large 
amount of rock outcrop, and generally south- 
west facing aspect, which promotes moder- 


ately rapid snow melt and evaporation. Hy- 
drograph response is rapid. 


Fire impacts are slight to negligible in this 
unit of high elevation, cold, and infertile soils. 
Fuels are light and scattered. 


These soils are susceptible to potential ef- 
fects from acidic precipitation, because of 
their low buffering capacity. Soils formed on 
volcanic and metavolanic parent materials may 
respond to atmospheric inputs differently 
from granitically derived soils elsewhere in 
the survey area; this point merits further in- 
vestigation. 


153—Rock outcrop — Dystric 
Xerorthents complex, 30 to 75 
percent slopes. 


The soil's taxonomic name reflects the 
following characteristics: 


Dystric: base saturation less than 60 percent; 
generally low fertility, but adequate 
for acid-loving plants; 


Xer: dry in summer, moist in winter; 

orth: common form of the soil order 
(e.g., not unusually wet or sandy); 

ent: Entisol, a soil order; a young, 


weakly developed soil. 


This map unit occurs along the Middle 
Fork San Joaquin River on steep to very steep 
mountain sides and ridges, and in related 
strongly sloping drainage bottoms at eleva- 
tions between 4,000 and 6,900 feet. The 
soils formed primarily in colluvium and 
glacial till, and in detritus accumulated in 
bedrock fractures, and secondarily in 
residuum derived from granodiorite and 
quartz monzonite. The deepest soils formed 
in bedrock joints and fractures. 


Mean annual precipitation is 35 to 40 
inches, most of which falls as snow. Vegeta- 
tion series is mixed conifer-pine with mixed 
conifer-fir at higher elevations. Dominant tree 
species include ponderosa pine, Jeffrey pine, 
incense cedar, sugar pine, and occasional in- 
terior live oak and black oak. Forest crown 
cover tends to be sparse, generally averaging 
20 to 30 percent, except on Dystric Xe- 


rochrepts and inclusions of Typic Xerum- 
brepts, where it may exceed 50 percent. 


The map unit, which comprises 1.23 per- 
cent of the survey area, is approximately 40 
percent rock outcrop and rubble, 35 percent 
Dystric Xerorthents, and 25 percent inclu- 
sions of Dystric Xerochrepts, Typic Xerum- 
brepts, and Lithic Xerorthents. These soils 
can occur on any land forms and slope posi- 


129 


tions (except on rock outcrop and rubble) in. 


the map unit; nonetheless, Dystric Xerorthents 
are found most commonly on the steepest, 
least stable sites; Dystric Xerochrepts and 
Typic Xerumbrepts are most common in 
bedrock fractures and depressions, especially 
on north-facing aspects; and Lithic Xe- 
rorthents are immediately adjacent to rock out- 
crops and in shallow bedrock depressions. 


The rock outcrop is almost entirely biotite 
and hornblende granodiorite that is character- 
ized by smooth surfaces, numerous fractures, 
and small, shallow depressions on minor 
benches. The fractures and depressions nor- 
mally are filled with soil that collect water, 
pollen, and dust, and that can support trees. 
Rock outcrop can be delineated from the soils 
by air photo interpretation or ground recon- 
naissance. Debris avalanches and talus slopes 
are common in the unit. 


The Dystric Xerorthents are moderately 
coarse to coarse textured, moderately deep to 
very deep, and well drained to somewhat ex- 
cessively drained. Being dominantly in the 
frigid temperature regime, they are cold in 
winter, but warm significantly more in sum- 
mer than do their higher elevation counter 
parts Typic Cryorthents. They often have a 
surface layer of slightly decomposed organic 
material less than 3 inches thick. In a repre- 
sentative soil, the surface mineral layer is 10 
inches of pale brown gravelly coarse sandy 
loam having moderate, very fine granular 
structure and very strongly acid reaction. It 
has an admixture of pumice, and is moder- 
ately water repellent. The underlying mate- 
rial, to at least 47 inches depth, is very pale 
brown to light yellowish brown, very gravelly 
coarse sandy loam to extremely gravelly 
coarse sandy loam having weak, very fine 
granular structure or massive arrangement. It 
is very strongly acid or strongly acid and very 
slightly water repellent in its upper portion. 
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Hydraulic conductivity of the soil is mod- 
erately high to high, and overland flow is 
rapid to very rapid. Plant-available water ca- 
pacity is very low to low. Effective rooting 
depth is greater than 36 inches. 


Maximum erosion hazard rating is very 
high. These soils are highly susceptible to 
sheet and rill erosion because of slope steep- 
ness, low cohesive strength, and abundance 
of rock outcrop. Erosion is most severe on 
sites immediately below rock outcrops and 
Lithic Xerorthents, where overland flow is 
greatest. Landscape stability hazard varies 
from moderately low to very high, with debris 
avalanches and debris torrents being common 
on the steepest slopes. 


This map unit is suitable to poorly suited 
for trails, and unsuitable for campsites, be- 
cause of slope steepness, high erosion hazard 
on disturbed sites, and abundance of steep, 
slippery rock outcrop. Nonetheless, a few 
suitable campsites can be found just above the 
Middle Fork San Joaquin River and on nearly 
level to gently sloping inclusions in the unit. 


This unit is unsuitable for commercial 
livestock grazing because of rock outcrop, 
low forage production and slope steepness. 


Wildlife habitat is poor to fair. It is lim- 
ited by rock outcrop and associated Lithic Xe- 
rorthents, which offer little cover and forage. 
Generally, habitat is most favorable along the 
river and along bedrock fractures and forested 
depressions. Dystric Xerorthents are deep 
enough for burrowing animals, although rock 
fragments often can interfere with digging. 


Watershed rating is moderately low, be- 
cause of the amount of rock outcrop, slope 
steepness, rapid to very rapid runoff, and low 
subsurface water retention. The unit's major 
watershed function is to collect high purity 
snow and rain and transmit the water to stor- 
age reservoirs lower in the watershed. Pre- 
cipitation is moderate, snow retention is mod- 
erately low, and hydrograph response is 
rapid. 


Fire impacts are slight to negligible in this 
area of light, scattered fuels. Small, localized 
sites on very steep slopes having adequate 
fuel for intense fire are subject to erosion by 
dry ravel. 


These soils are susceptible to potential ef- 
fects from acidic precipitation because of their 
low buffering capacity. 


154—Rock outcrop — Dystric 
Xerorthents — Dystric 
Xerochrepts complex, 15 to 50 
percent slopes. 


The soils’ taxonomic names reflect the 
following characteristics: 


Dystric: base saturation less than 60 percent; 


Xer: dry in summer, moist in winter; 


orth: common form of the soil order 
(e.g., not unusually wet or sandy); 

ochr: light colored, organic-poor, or thin 
surface horizon; 

ent: Entisol, a soil order; a young, 
weakly developed soil; 

ept: Inceptisol, a soil order; somewhat 


more developed than Entisols. 


This map unit is found in the Middle Fork 
and North Fork San Joaquin River drainages 
and in North Fork Kings River drainage, near 
Wishon and Courtright Reservoirs. It occurs 
on moderately steep to steep ridges and 
mountain sides, and in related strongly slop- 
ing drainage bottoms and glacially scoured 
troughs at elevations that mostly are between 
4,000 and 7,800 feet, but that range to 9,300 
feet in areas of rock outcrop in North Fork 
Kings River. The soils formed primarily in 
colluvium and glacial till, and in detritus ac- 
cumulated in bedrock fractures, and secon- 
darily in residuum derived from granodiorite 
and quartz monzonite. 


Mean annual precipitation ranges from 30 
to 40 inches, most of which falls as snow. 
Vegetation series is mixed conifer-pine and 
mixed conifer-fir, with minor areas of red fir. 
Dominant tree species include Jeffrey pine, 
incense cedar, red fir, lodgepole pine, and oc- 
casional interior live oak and black oak at low 
elevations. Forest crown cover tends to be 
sparse (generally averaging 20 to 30 percent) 
except on Dystric Xerochrepts, where it may 
be higher. 


The map unit, which comprises 0.84 per- 
cent of the survey area, is approximately 40 
percent rock outcrop, 35 percent Dystric Xe- 
rorthents, 20 percent Dystric Xerochrepts, 
and 5 percent inclusions. Dystric Xerorthents 
can occur on any land form and slope position 
in the map unit (except on rock outcrop and 
rubble); whereas, Dystric Xerochrepts tend to 
be limited to material accumulated in bedrock 
fractures and depressions, and on the most 
gentle slope positions, especially near water 
courses. Moreover, the Dystric Xerochrepts 
support denser vegetation and tree cover than 
the Dystric Xerorthents. The unit contains 
inclusions of Lithic Xerorthents immediately 
adjacent to rock outcrops; Xeric Torriorthents 
along low elevation extremes and on southerly 
facing slopes in the southern-most delin- 
eations, near Wishon and Courtright Reser- 
voirs; and Typic Cryorthents along the high 
elevation extremes. 


The rock outcrop is almost entirely biotite 
and hornblende granodiorite that is character- 
ized by smooth surfaces, numerous fractures, 
and small, shallow depressions on minor 
benches. The fractures and depressions nor- 
mally are filled with soil that collect water, 
pollen, and dust, and that can support trees. 
Rock outcrop can be delineated from the soils 
by air photo interpretation or ground recon- 
naissance. 


The Dystric Xerorthents are coarse to 
moderately coarse textured, moderately deep 
to very deep, and well drained to somewhat 
excessively drained. Being dominantly in the 
frigid temperature regime, they are cold in 
winter, but warm significantly more in sum- 
mer than do their higher elevation counter 
parts Typic Cryorthents. They often have a 
surface layer of slightly decomposed organic 
material less than 3 inches thick. In a repre- 
sentative soil, the surface mineral layer is 10 
inches of pale brown gravelly coarse sandy 
loam having moderate, very fine granular 
structure and very strongly acid reaction. It 
has an admixture of pumice, and is moder- 
ately water repellent. The underlying mate- 
rial, to at least 47 inches depth, is very pale 
brown to light yellowish brown, very gravelly 
coarse sandy loam to extremely gravelly 
coarse sandy loam having weak, very fine 
granular structure or massive arrangement. It 


is very strongly acid or strongly acid and very 
slightly water repellent in its upper portion. 


The Dystric Xerochrepts are coarse to 
medium textured, deep to very deep, and well 
drained to somewhat excessively drained. 
They commonly have a surface layer of 
slightly decomposed organic material less than 
three inches thick. The surface mineral hori- 
zon may be water repellent and may contain 
an admixture of volcanic ash, which imparts a 
somewhat smeary feel when moist. In a rep- 
resentative soil, the surface mineral layer is 4 
inches of dark grayish brown gravelly sandy 
loam having moderate, very fine granular 
structure and moderately acid reaction. The 
subsoil, which is 18 inches thick, is light 
yellowish brown, very cobbly coarse sandy 
loam having weak, very fine subangular 
blocky structure and strongly acid reaction. 
The substratum, to a depth of at least 35 
inches, is light yellowish brown, very cobbly 
coarse sandy loam having weak, very fine 
granular structure and strongly acid reaction. 


Hydraulic conductivity of the soil is mod- 
erately high to high, and overland flow gen- 
erally is rapid. Plant-available water capacity 
is low, but may be slightly higher on Dystric 
Xerochrepts than on Dystric Xerorthents. Ef- 
fective rooting depth is greater than 36 inches. 


Maximum erosion hazard rating is high on 
moderately steep slopes (except immediately 
below rock outcrop, where it is very high), 
and very high on steep slopes. Approxi- 
mately 45 percent of the unit is rated low 
(including rock outcrop), 25 percent is mod- 
erate, and 30 percent is high. These soils are 
highly susceptible to sheet and rill erosion on 
unprotected surfaces because of slope steep- 
ness and low cohesive strength. Generally, 
the Dystric Xerorthents appear to suffer more 
erosion than do the Dystric Xerochrepts. 
Erosion is most severe on sites immediately 
below rock outcrops and Lithic Xerorthents. 
Landscape stability hazard varies from low to 
moderately high. Although mass movement 
is not common, debris avalanches and debris 
torrents can occur on the steepest slopes. 


These soils are suitable for trails, but 
normally are unsuitable for campsites, be- 
cause of slope steepness and high erosion 
hazard on disturbed sites. Nonetheless, ex- 
cellent campsites can be found on nearly level 
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to gently sloping inclusions in many parts of 
the unit. 


This unit is poorly suited for commercial 
livestock grazing because of rock outcrop, 
low forage production and slope steepness. 
Adequate forage for incidental use by recre- 
ational pack stock can be found in some allu- 
vial bottoms and glacial troughs, as well as a 
few small meadows. 


Wildlife habitat is poor to fair. It is lim- 
ited by rock outcrop and associated Lithic Xe- 
rorthent inclusions, which offer little cover 
and forage. Generally, habitat is most favor- 
able on the more productive northerly and 
easterly facing Dystric Xerochrepts than on 
the less productive southerly and westerly 
facing Dystric Xerorthents. Burrowing ani- 
mals and insects are active in the two major 
soils, although rock fragments often can inter- 
fere with digging. Burrows probably are 
more stable in Dystric Xerochrepts than in 
Dystric Xerorthents. 


Watershed rating is low because of the 
amount of rock outcrop, slope steepness, 
rapid runoff, low water retention, and small 
size of the unit. Precipitation is moderate The 
unit's major watershed function is to collect 
high purity snow and rain and transmit the 
water to storage reservoirs lower in the water- 
shed. 


Fire impacts are slight to negligible in this 
area of light, scattered fuels. 


These soils are susceptible to potential ef- 
fects from acidic precipitation because of their 
low buffering capacity. 


155—Rock outcrop — Typic 
Torriorthents complex, 25 to 55 
percent slopes. 


The soil's taxonomic name reflects the 
following characteristics: 


Typic: soils are characteristic of the great 
group to which they belong (e.g., 
not unusually moist, shallow, or 
clayey); 

arid to semiarid and commonly hot 
in summer; 


Torri: 


orth: common form of the soil order 
(e.g., not unusually wet or sandy); 
ent: Entisol, the soil order; a young, 


weakly developed soil. 


This map unit is found east of the Sierran 
crest in the southern portion of the survey area 
above Owens Lake. It occurs on moderately 
steep to very steep mountain sides ranging in 
elevation from 4,000 to 7,200 feet. The soils 
formed in colluvium and, to a minor extent, 
alluvium derived mostly from mixed deposits 


of quartz monzonite and porphyritic granite. 


Soil development is limited by the warm, dry 
climatic conditions, and by moderate soil 
creep, which disrupts horizon differentiation. 


Mean annual precipitation is between 10 
and 16 inches, most of which falls as rain. 
Vegetation series is desert shrub. 


The complex, which comprises 0.09 per- 
cent of the survey area, is approximately 45 
percent rock outcrop, 45 percent Typic Tor- 
riorthents, and 10 percent inclusions. The 
rock outcrop protrudes irregularly throughout 
the unit. Inclusions are Xeric Torriorthents 
near the upper elevational extent of the unit, 
and.areas of gently sloping Typic Tor- 
riorthents in alluvial bottoms. 


The rock outcrop consists primarily of 
rubble and precenozoic granitic rock domi- 
nated by quartz monzonite and porphyritic 
granite, with lesser amounts of hornblende- 
bearing, biotite granodiorite. The rock weath- 
ers to angular, coarse textured sands and fine 
gravel, called grus. Basaltic extrusions and 
localized low-grade noncalcareous metamor- 
phic rocks are included. 


The Typic Torriorthents are coarse to 
moderately coarse textured, warm, dry, mod- 
erately deep to very deep, and somewhat ex- 
cessively drained to excessively drained. The 
soils usually do not have a surface organic 
layer, but the surface is covered by 40 to 75 
percent spheroidal gravel. These soils nor- 
mally are wettable, although surface horizons 
may show very slight water repellency. Ina 
representative soil, the surface mineral layer is 
26 inches of brown to dark yellowish brown 
extremely gravelly coarse sand or very grav- 
elly coarse sand having a single grain ar- 
rangement. It is strongly to moderately acid 


and very slightly water repellent. The under- 
lying material, to a depth of at least 36 inches, 
is yellowish brown extremely gravelly coarse 
sand having massive arrangement. It is mod- 
erately acid and wettable. 


Hydraulic conductivity of the soil is very 
high, and overland flow can be medium to 
rapid because of slope steepness. Plant-avail- 
able water capacity is very low. Effective 
rooting depth is greater than 40 inches. 


Maximum erosion hazard rating is high on 
moderately steep slopes (except below rock 
outcrop, where it is very high), and very high 
on steep and very steep slopes. Surface soils 
are highly susceptible to sheet and rill erosion, 
because of slope steepness, lack of vegetative 
protection, and lack of cohesive strength. 
Wildlife activity can cause significant topsoil 
movement. Landscape stability hazard is 
moderately low to moderately high under 
normal conditions. 


These soils are poorly suited for trails, 
and are unsuitable for campsites, because of 


the slope steepness, lack of cohesive strength, 
high erosion hazard, and low trafficability. 


The soils are unsuitable for livestock 
grazing, because of low forage productivity, 
low trafficability, and high erosion hazard. 


Wildlife habitat is poor, although it is suit- 
able for burrowing animals and reptiles 
adapted to desert conditions. The habitat is 
limited by low forage production and lack of 
cover. 


Watershed rating is low, because of low 
precipitation, rock outcrop, slope steepness, 
and small size of the map unit. Hydrograph 
response is rapid during rainstorms and snow 
melt from higher elevation lands. 


Fire impacts are negligible, because of 
low fuel production and limited soil develop- 
ment. 


Soils in this unit probably are little af- 
fected by acidic precipitation because of low 
rainfall. 
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Interpretation Tables 


The following tables are summaries of 
interpretations given in the preceding pages of 
this section, "Soil Map Units". They are 
intended to give the reader a quick reference 
only, and should not be used in lieu of the 
full map unit descriptions. Definitions and 
criteria are given at the beginning of this sec- 
tion and in the glossary. The meaning of 
each soil's scientific name is given in the ap- 
propriate map unit description. A full de- 
scription of each soil is presented in the fol- 
lowing section, "Soil Descriptions: The 
Taxonomic Units." 


Abbreviations used in these tables are as 
follows: 

Conduct. = Conductivity 

PAWC = Plant-available water capacity 

EHR = Erosion hazard rating 

LSH = Landscape stability hazard 

Precip. = Precipitation 

slt. = slight 

med. = medium 

mod. = moderate 

mod. low = moderately low 

mod. high = moderately high 

extr. = extreme 

usu. = usually 

Vv. = very 

mod. well = moderately well drained 

Sx. = somewhat excessively drained 

ex. = excessively drained 

n.a. = not applied 


101—Mollic Cryoboralfs — Typic 
Cryumbrepts association, 0 to 30 percent 
slopes. 

Elevation: 6,200 to 8,300 feet. 
Precipitation: 15 to 30 inches. 
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' 102—Xeric Vitricryands, 0 to 30 percent 


slopes. 
Elevation: 7,600 to 10,800 feet. 
Precipitation: 40 to 60 inches. 
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103—xXeric Vitricryands, 25 to 55 percent 104—Xeric Vitricryands — Typic 105—Typic Cryorthents, 0 to 35 percent 


slopes. Cryorthents, tephritic complex, 0 to 45 slopes. 
Elevation: 7,300 to 10,000 feet. percent slopes Elevation: 7,100 to 11,800 feet. 
Precipitation: 40 to 60 inches. Elevation: 6,400 to 9,400 feet. Precipitation: 20 to 50 inches. 


Precipitation: 40 to 60 inches. 
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106—Typic Cryorthents, 15 to 50 percent 


slopes. 
Elevation: 8,800 to 13,200 feet. 
Precipitation: 25 to 50 inches. 


slopes. 
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Elevation: 7,800 to 11,200 feet. 
Precipitation: 30 to 50 inches. 


107—Typic Cryorthents, 50 to 85 percent 


9€I 


108—Typic Cryorthents — Dystric 
Cryochrepts complex, 15 to 60 percent 
slopes. 

Elevation: 6,400 to 11,000 feet. 
Precipitation: 35 to 50 inches. 
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109—Typic Cryorthents — Dystric 110—Typic Cryorthents — Dystric 111—Typic Cryorthents — Typic Cryochrepts 


Cryochrepts — Rock outcrop complex, 0 to 30. = Cryochrepts — Rock outcrop association, 15 — Rock outcrop complex, 0 to 45 percent 
percent slopes. to 45 percent slopes. slopes. 

Elevation: 8,100 to 11,200 feet. Elevation: 8,300 to 11,600 feet. Elevation: 8,000 to 11,600 feet. 
Precipitation: 35 to 50 inches. Precipitation: 35 to 50 inches. Precipitation: 20 to 50 inches. 
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112—Typic Cryorthents — Entic Cryumbrepts 113—Typic Cryorthents — Typic 114—Typic Cryorthents — Rock outcrop 
complex, 0 to 45 percent slopes. Cryumbrepts — Rock outcrop complex, 0 to complex, 0 to 45 percent slopes. 
Elevation: 7,000 to 10,400 feet. 45 percent slopes. Elevation: 7,100 to 12,200 feet. 
Precipitation: 30 to 45 inches. Elevation: 8,000 to 10,400 feet. Precipitation: 20 to 45 inches. 


Precipitation: 35 to 50 inches. 
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116—Typic Cryorthents — Rock outcrop — 
Lithic Cryorthents complex, 0 to 30 percent 
slopes. 

Elevation: 6,700 to 11,600 feet. 
Precipitation: 35 to 45 inches. 


115—Typic Cryorthents — Rock outcrop 
complex, 40 to 85 percent slopes. 
Elevation: 6,700 to 13,900 feet. 
Precipitation: 20 to 50 inches. 
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117—Typic Cryorthents — Rock outcrop — 
Lithic Cryorthents complex, tephritic, 0 to 30 
percent slopes. 

Elevation: 7,000 to 10,500 feet. 
Precipitation: 40 to 60 inches. 
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119—Typic Cryorthents — Xeric Vitricryands 
— Rock outcrop complex, volcanic, 0 to 45 


percent slopes. 
Elevation: 8,200 to 10,700 feet. 
Precipitation: 40 to 60 inches. 


118—Typic Cryorthents — Rock outcrop — 
Lithic Cryorthents complex, tephritic, 30 to 
65 percent slopes. 

Elevation: 6,400 to 10,800 feet. 
Precipitation: 35 to 45 inches. 


Rock Lithic Component | Typic Xeric Rock 
Cryorthent, | outcrop Cryorthent, Cryorthent, } Vitricryand | outcrop 
te tephritic volcanic 
40 % 20 % 
ibe GM ll 
Class Class 
Repteny [| cen aad © ee en 
extr. Hydraulic 
oo Conduct. 


Conduct. mod. hi mod. high 
F rapid apid 


‘Ww 

AWC 
R 
d 


rapid 


PAWC 


EHR mod. to mod. to 
high high. 


low 


oy 


i 
Fe 
high high 


to high to high 
Flow rapid rapid apid 
) 
to v. high to v. high i 
il 


phritic 
oh 


L Trails well suited | suitable suitable to 
to suitable poorly 
Trails poorly poorly poorly suited 
suited suited to suited to suitable on | suitable on | poorly 
unsuitable _[ unsuitable nearly level | nearly level | suited to 


unsuitable 


Habitat poor 
Rating 

Impacts 

Precip. 


to gently 
sloping 


suited suited 
Habitat 
Rating 
Impacts 
Acidic negligible 


120—Typic Torriorthents, 5 to 25 percent 
slopes. 

Elevation: 3,700 to 5,000 feet. 
Precipitation: 7 to 10 inches. 
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122—Xeric Torriorthents — Typic 
Torriorthents — Rock outcrop association, 40 
to 85 percent slopes. 

Elevation: 4,400 to 7,200 feet. 
Precipitation: 8 to 12 inches. 


121—Typic Torriorthents — Xeric 
Torriorthents association, 45 to 75 percent 
slopes. 

Elevation: 4,000 to 7,200 feet. 
Precipitation: 8 to 12 inches. 


Component | Typic Xeric 


Torriorthent | Torriorthent outcrop 
[Proportion [50% ss [40% | 
ee eee 
Class Class 
| hed | lad 
Repellenc mod. Repellency | mod. 
ee ee 
Conduct. to high Conduct. to high 
Flow rapid apid Flow rapid rapid 

low low low low 
[EHR _—siv.high  [v.high | Ss] FEHR fv. high [v.high [na 
LSH mod. low mod. low mod. high 
an to mod. to mod ho to v. high | tov. high | high 

high high Trails poorly poorly poorly 

suited suited unsuitable 


unsuitable 
unsuitable 
poor 


unsuitable 


| unsuitable _| 
Wildlife poor poor 
abi ("| 
Rating 


Acidic negligible | negligible 
Precip. 


low 


i 
a 


Laas 

bead 
|e li 
Rating 


negligible 


Impacts 
Precip 


negligible 


Habitat 


123—Dystric Xerorthents — Dystric 
Xerochrepts complex, 15 to 50 percent 
slopes. 

Elevation: 5,900 to 8,400 feet. 
Precipitation: 30 to 40 inches. 


Component } Dystric 
Xerorthent 
oh 

h 


Xerochrept 


Class 
Repellency | mod 


I extr. 


Hydraulic | mod. high | mod. high 
Conduct. to hig to hig 
oll i SS 


Overland 
PAWC l 


Flow 
hig 
LSH mod. low 
. | to mod. 
high 
unsuitable 
bitat 


suited 


suited 


Ha 
Rating 


slt. or mod. 


Fire slt. or mod. 
Impacts to high to high 
Acidic susceptible 


Precip. 


Il 


124—Dystric Xerorthents — Dystric 
Xerochrepts — Rock outcrop complex, 40 to 
85 percent slopes. 

Elevation: 2,600 to 8,000 feet. 
Precipitation: 30 to 40 inches. 


Drainage 

Class 

Water 

Repellenc 
mod. high 
to high 


high to v. 
high 
mod. high 
to v. high 
poorly 
suited 


hig 
to v. high 
poorly 


suited to 
unsuitable 


poorly 
suited 


Acidic 
Precip. 


125—Dystric Xerorthents — Typic 
Xerumbrepts — Rock outcrop complex, 15 to 
45 percent slopes. 

Elevation: 5,200 to 9,200 feet. 
Precipitation: 30 to 40 inches. 


Repellency | mod. 
Conduct. to high to high 
Flow pid apid 


low 


lo 
Ww 

HR 

SH 


high high 
mod. low 
to mod. 

high 


unsuitable 


P. 
E 
L mod. low low 

to mod. 

high 

suitable to 
poorly 
suited 


fair to poor 


126—Dystric Xerorthents — Rock outcrop — 
Typic Xerumbrepts complex, 0 to 30 percent 
slopes. 

Elevation: 4,800 to 7,100 feet. 
Precipitation: 40 to 50 inches. 


mod. 
mod. high 
to high 


Hydraulic 
to high 


Conduct. 
Overland 


suitable to 
poorly 
suited 
suitable to 
unsuitable 


suitable on 
nearly level 


well suited 


Campsites | suitable on 
nearly level 
to gently to gently 
sloping sloping 


suited suited 
Habitat 
Rating 
A a acl 
Impacts 
Precip. 


el 


127—Typic Xerorthents — Entic Haploxerolls 
complex, 15 to 50 percent slopes. 

Elevation: 6,100 to 10,200 feet. 
Precipitation: 8 to 20 inches. 


Component | Typic Entic 
Xerorthent _{ Hapl 
high 


Class 
Repellency | extr to extr 
Conduct. to v. hig to v. hig 
Flow 
high high 
to mod. to mod 
high high 


suited suited 


oxeroll 
[Proportion [50% ——s[35% ~~ | i 
: - 


© 


poorly poorly 
suited suited 

= 

Habitat 

all 

Rating 

Impacts 

Precip. 


fair 
low 
slt 


128—Typic Xerorthents — Entic Haploxerolls 

— Typic Xerochrepts complex, 35 to 75 

percent slopes. 

Elevation: 2,500 to 9,400 feet. 

Precipitation: 30 to 40 inches. 

Entic Typic 

Xerorth Haploxeroll | Xeroc 

__| high 

zh zh 


ent X 
. SX 
oh 


O D 

a aid ie 
Class 
Repellency | extr. to extr. extr. 
Conduct. high high hig 
Flow 

low low low 

to v. hi to v. high | to v. high 


als 


hr 
h 


ept 


Trail suitable to | suitable to | suitable to 
poorly poorly poorly 
suited suited suited 


Habitat 
Watershed | low or low or low or 
Rating mod. low |mod.low | mod. low 
to mod. to mod. to mod. 
pacts high high high 
Precip. 


Q 


cee 


129—Typic Xerorthents ~ Rock outcrop 
complex, 15 to 50 percent slopes. 
Elevation: 5,200 to 9,300 feet. 
Precipitation: 8 to 12 inches. 


Hydraulic | mod. high 
Conduct. to v. high 


rapid 


suitable suitable to 
poorly 
suited 


ils 
ing 
Habitat 
Rating 
Impacts 
Precip. 


[Campsites _| unsuitable | unsuitable _| 
i 
a 


suited 


i 
i 
b 


igh 


trl 


130—Typic Xerorthents — Rock outcrop 
complex, 40 to 85 percent slopes. 
Elevation: 5,800 to 9,000 feet. 
Precipitation: 10 to 18 inches. 


Class 

a alll aS 

Repellency | extr. 

aa a 

Conduct. to v. high 

Flow rapid 

inl ll RS 
low 

EHR fv.high ona | 
high high 


Trails poorly poorly 
suited to suited to 
unsuitable | unsuitable 


ip. 


sa et 
eee 
Wildlife poor to fair | poor to fair 
ee ee es 
+ EE ES 
Rating 
i sre IO 
Impacts 
ied sol 
Prec 


131—Typic Torripsamments, 25 to 55 


percent slopes. 
Elevation: 4,000 to 6,400 feet. 
Precipitation: 8 to 12 inches. 


90 % Pa ik Pie ee 

sail i HS 

Class 

Hydraulic |v. high ~ Ld 

Conduct. 

PAWC Pee pene 
ees 


high to v 
high 


[LSH_ | mod.low | 

ill i 
suited 

[Campsites | unsuitable [| | 


ES ly ane 
Habitat 


vrl 


132—Typic Torripsamments — Typic 
Torriorthents — Rock outcrop complex, 25 to 
55 percent slopes. 

Elevation: 4,200 to 6,800 feet. 
Precipitation: 8 to 12 inches. 


Component | Typic 
Torri- 
psamment 


15 % 


Class 

i ol ened 
Repellenc 

Conduct. 

Flow rapid 


high 
LSH mod. low mod. low 
to mod. to mod. 
high high 
Ww 


Torriorthent | outcrop 


low to 
mod. high 


Trails poorly poorly suitable to 
suited suited poorly 
suited 


unsuitable 
unsuitable 


Habitat 

Rating 

Impacts 

Precip. to slt. to slt. 


Wildlife poor to fair | poor to fair } poor to fair 
bital 
t 
c 


133—Dystric Cryochrepts — Typic 134—Dystric Cryochrepts — Entic 135—Typic Xerochrepts, 15 to 45 percent 


Cryorthents association, 0 to 30 percent Cryumbrepts — Typic Cryorthents complex,0 slopes. 

slopes. to 45 percent slopes. Elevation: 6,600 to 10,100 feet. 
Elevation: 7,200 to 10,500 feet. Elevation: 8,000 to 12,000 feet. Precipitation: 15 to 25 inches. 
Precipitation: 30 to 45 inches. Precipitation: 30 to 60 inches. 


Component | Typic 
Xerochre 


Class 
Repellenc extr. 
Hydraulic 
Conduct. to high 
. 
Flow 
hig 
[LSH_ | mod. low | 


Campsites | poorly 
suited 


Component | Dystric Entic Typic 
chrept_{ Cryumbrept | Cryorthent 


Typic 


Cryo 
20 % 
Class to sx. 
Repellency | extr. -extr. to extr. 
mod. high mod. high 
Conduct. to high to high to high 
Flow rapid rapid rapid 

mod. mod. 

high high high 

mod. low mod. low mod. low 
well suited well suited 


well suited 


Cryoc ryorthen 
40 % Riss} — 2-3] 
al ed hl 
Class to sx. 
$9 aka 
Repellenc extr. to extr. 
Conduct. mod. high | mod. high 
[Peace (ial a 
Flow rapid anid 


hrept 


ciel : 


well suited | well suited 


on nearly on nearly well suited | well suited Grazing poorly 
level to level to on nearly on nearly on nearly suited 
level to level to level to 


gently 
D 


gently gently 


Campsites 
sloping sloping 


g sloping g 
suitable to | suitable to | suitable to 
poorly poorly poorly 
suited suited suited 
Habita 
Rating to high to high to high 
Impacts 
Precip. 


gently 


i 
Rating 
Ee ee) 
Impact 


Habitat 

ati 

Dn Ss 
Precip. 


Al 


OPI 


136—Entic Cryumbrepts — Mollic 137—Typic Cryumbrepts, 0 to 30 percent 138—Typic Cryumbrepts — Xeric 
Cryoboralfs association, 0 to 25 percent slopes. Vitricryands — Rock outcrop complex, 
slopes. Elevation: 8,000 to 10,600 feet. volcanic, 0 to 45 percent slopes. 
Elevation: 11,200 to 11,700 feet. Precipitation: 30 to 45 inches. Elevation: 7,700 to 11,100 feet. 
Precipitation: 20 to 25 inches. Precipitation: 40 to 55 inches. 
Mollic Component ] Typic Component | Typic Rock 
C C t Cryumbrept | Vitricryand | outcrop 


volcanic 


0 % 
Class 
Repellency | to mod. 
Conduct. to high low, or 
mod. high 
Flow apid rapid j 
mod. 
high high ; 
mod. low mod. low 
Trails well suited } suitable suitable to 
poorly 
suited 


Campsites | well suited | suitable on | poorly 
on nearly nearly level 
level to to gently 
sloping 


Class 

none or slt. 

Repellenc to mod. 
mod. low 
or mod. 


i) 


8 
Ss 


oboralf 


high to 
high 
1 


pid 


Flow 
well suited 
abi 
r 
d 


Campsites | well suited 
on nearly 
level to 
gently 
sloping 


suited 
Habitat 
€ 


[Proportion [55% «35% | 
Hydraulic | mod. high 
Conduct. to high to mod. 
(o) 
H 
well suited 
it 
i 


= al lll IE 
Class 
Overland slow to slow to Rae 
rapid apid 
[PAWC | | 
low to low to Ee al 
mod. mod. 
| 
eat e al 
Campsites | well suited | well suited 
on nearly on nearly 
level to level to 
gently gently 
sloping sloping 
Pees 


suited to 
unsuitable 


Water usu. slt. to 
Repellenc extr. to extr. 
Flow 

PAWC low low 

EHR 

Wild 


al al 
Rating 
9 a Soe 
Impacts 
Precip 


unsuitable 
fair to poor 


Rating 
a 

Impacts 

Precip 


Habitat 
low 
: slt. 


mod. 


negligible 


negligible 


139—Typic Cryumbrepts — Typic 140—Typic Cryumbrepts — Dystric 141—Typic Cryumbrepts — Dystric 
Cryorthents — Rock outcrop complex, 0 to 30. = Cryochrepts — Typic Cryorthents association, | Cryochrepts — Typic Cryorthents complex, 


percent slopes. 0 to 30 percent slopes. 15 to 45 percent slopes. 
Elevation: 8,600 to 10,900 feet. Elevation: 7,700 to 10,700 feet. Elevation: 7,700 to 11,600 feet. 
Precipitation: 30 to 60 inches. Precipitation: 40 to 60 inches. Precipitation: 35 to 55 inches. 


Component | Typic Dystric Typic 
Cryoc ) Cryochrept_| C 
20 % Proportion 


Class to sx. 

Water none or sit 
Repellency j to mod extr. to extr. 
Hydraulic | mod. low mod. low { mod. low 
Conduct. to mod. to mod. 


Class to sx. 
Repellency | to mod. extr. to extr. 
mod. low mod. low mod. low 
Conduct. to mod. to mod. to mod. 
high high high 


med. to 


ala dS 
Class to sx. 
on 
Repellency | to mod. to extr. 
mod. low mod. low E. 
Conduct. to mod. to mod. 

high high 


Cryumbrept Cryumbrept hrept 


Cryumbrept 


Q 
hy 
= 
iw 
io 
a 


10 
Oo x 
2 
a 
y 
E 
10 
ox 
28 
Qa 
a 5 
2.0 
Qe 
S 
3 
2.0 
ae 
-_ 
S 
x 
u 


ac) 
> 
= 
o 
S 
z 

5 
z 

5 
z 


on nearly 
level to 


well suited 
on nearly 
level to 


well suited 
on nearly 
level to 


Campsites 


on nearly 
level to 


gently gently gently Wildlife good to fair | good to fair | good to fair 
sloping ing sloping Habitat 


unsuitable | unsuitable 
mod high mod. high | low 
slt. to mod. J slt. to mod. 


Rating mod. high | mod. high | mod. high 
OE acl cl ae 
Impacts 


susceptible, | susceptible, | susceptible, 
well suited | well suited | well suited 
for for for 
monitoring | monitoring | monitoring 


Grazing well suited | well suited | well suited 
to poorly to poorly to poorly 
suited suited suited 

Habitat 

Rating 

Impacts 


sloping ing 


susceptible, | susceptible, | negligible 
well suited | well suited susceptible, | susceptible, | susceptible, 
for for well suited | well suited { well suited 


for 
monitoring 


for 
monitoring 


for 
monitoring 


monitoring | monitoring 


L¥l 


142—Entic Xerumbrepts — Dystric 
Xerorthents — Rock outcrop association, 40 
to 85 percent slopes. 

Elevation: 3,000 to 9,600 feet. 
Precipitation: 30 to 40 inches. 


Rock 
rop 


Dystric 
Xerorthent 
is h 


Component | Entic 
Xerumbrept 
ig h 


outc 
Drainage well to sx. | well to sx 
Class 
Water none or silt. | none to n.a. 
Repellenc to extr mod 

n.a. 


Conduct. to hig to hig 

Flow apid apid 
Fal dl 
low low 

[EHR fv. high [v.high [na 


LSH high to v high to v mod. high 
high high to v. high 


PAWC 


Trails poorly poorly poorly 
suited to suited to suited to 
unsuitable {| unsuitable | unsuitable 


Habitat poor poor 
Rating 


Impacts high high 
Precip 


143—Typic Xerumbrepts — Entic 
Xerumbrepts — Dystric Xerorthents complex, 
5 to 30 percent slopes. 

Elevation: 6,300 to 8,500 feet. 

Precipitation: 40 inches. 


Component Typic Dystric 


Xerumbrept | Xerumbrept | Xerorthent 


30 % 
Class 


Repellenc to extr, mod. 

Hydraulic | mod. low mod. low mod. low 

Conduct. to mod. to mod. to mod. 
high high high 


med. to 


rapid rapid rapid 
: mod. mod. 


Flow 
PAWC 


mod 
FEHR _| low to high | low to high | low to high | 


suitable on | suitable on 
most gently | most gently 
sloping . sloping 


— fa 


Trails __|_well suited 


Campsites | suitable on 
most gently 
sloping 


suitable 
ood 


ic) 


k 
i 


mod. 


3 
is) 
ee 


Fire mod. 
Impacts 

Acidic susceptible 
Precip. 


EHR 
Trails 
Grazing 
Wildlife 
Habitat 
Watershed 
Rating 

j m 


od. mod. 


8rl 


144—Entic Haploxerolls — Typic Cryoborolls 
association, 15 to 45 percent slopes. 
Elevation: 7,300 to 10,900 feet. 
Precipitation: 8 to 20 inches. 


Component | Entic 
Haploxeroil | Cryoboroll 


Berea 
nl ed 
Class 
Hl 
Repellency | to extr. extr. 
Conduct. to v. high to v. high 
all ell lt 
Flow 

mod. 


mod. 


EHR mod. to mod, to 
high high 


low to low to 
mod. low mod. low 


146—Rock outcrop and rubble land. 
Elevation: above 8,100 feet. 
Precipitation: 20 to 70 inches. 


145—Entic Haploxerolls — Typic Cryoborolls 
~ Rock outcrop association, 50 to 85 percent 
slopes. 

Elevation: 6,800 to 11,200 feet. 
Precipitation: 10 to 25 inches. 


Typic 
Cryobo 
gh 


Component | Entic 
Hapl 


roll oll 
Class 
Repellency |{ to extr extr. 
Conduct. to v. high to v. high 
Saal i 
Flow 

How 
gh gh 


outcrop and 
rubble 


85 % 
Bi al 
Class 
a aaa 
Repellenc 

Hydraulic Coe 
Conduct. 


Flow apid 


OX¢e: Tr 
9 


v. rapid 


° 
is 
ie) 


low 


ig =] 
BHR fv. high |v.high [na | PPAWC [na 
EHR na 
Trails poorly poorly poorly 
suited to suited to suited to mod. high 
unsuitable | unsuitable | unsuitable 


unsuitable 
unsuitable 


t 


unsuitable 
unsuitable 


Cc 
Habitat 
Rating 
sIt. sIt. 
cip. 


Trazing 
Habitat 

Rating 
Fire negligible 
Impacts 


Acidic negligible 
Precip. 


a 
al 
Impacts 
susceptible | negligible 
Precip 


ee 
Class 
Al A a 
Repellenc to extr 
Flow apid rapid 

low 
oll a 

mod. low 
Trails suitable to | well suited 
ee 

suited 


unsuitable 
Habitat 


Rating high high 
Impacts negligible 
Precip. 


147—Rock outcrop — Typic Cryorthents 
complex, 0 to 45 percent slopes. 
Elevation: 7,100 to 13,100 feet. 
Precipitation: 40 to 50 inches. 


Typic 
Cryorth 


ent 


Component | Rock 
outcrop 


to Sx 


Hydraulic 
Conduct. 


mod. high 


mod. to 
high 


well suited 
on nearly 
level to 
gently 
sloping 


well suited 
to 
unsuitable 


Campsites 


6r1 


148—Rock outcrop — Typic Cryorthents 
complex, 40 to 85 percent slopes. 
Elevation: 6,100 to 14,000 feet. 
Precipitation: 20 to 65 inches. 


Cryorthent 


Class 


to sx. 


mod. high 


Repellenc to extr. 
=> 
Conduct. 

Flow 


PAWC [na flow 
[na 


high high 

Trails poorly suitable to 
suited to unsuitable 
unsuitable 


Habitat 
Rating 
Impacts 


Precip. 


OST 


149—Rock outcrop — Typic Cryorthents — 150—Rock outcrop — Typic Cryorthents 
Lithic Cryorthents complex, 0 to 30 percent complex, volcanic 10 to 45 percent slopes. 
slopes. Elevation: 8,700 to 11,200 feet. 


Elevation: 7,600 to 11,000 feet. Precipitation: 35 to 45 inches. 
Precipitation: 40 to 50 inches. 


Typic 
Exyorthent, 
Proportion volcanic 


ol 

Class 

+ a eal 
Repellenc mod. 
a a a 
Conduct. to high 


Class to sx. 
none or sit. ] none or 
Repellency ae mod. to 
extr. 
: mod. high | mod. high 


Z 
g 


Conduct 
Flow apid apid anid Flow apid apid 
w low 


EHR mod. to mod. to 
high high 


low low 


voi allel ia 
: high 
mod. low 
Trails suitable to | well suited 
poorly to suitable 
suited 
suited 
; suited 
Habitat 
Watershed | mod. high 
Rating 
Impacts 


negligible | susceptible, 
well suited 
for 
monitoring 


suitable to | well suited | well suited 
poorly 
suited 


well suited | well suited 
suited to on nearly | on nearly 
unsuitable | level to level to 


ng 
suited 
Rating low to mod. to mod. 
Impacts 
Precip. 


151—Rock outcrop — Typic Cryorthents — 
Lithic Cryorthents association, volcanic, 0 to 
30 percent slopes. 

Elevation: 8,000 to 11,100 feet. 
Precipitation: SO inches. 


Lithic 
Cryorthent 


Typic 
Cryorthent, 
volcanic 


al a ial 

Class 

Repellency mod. mod. to 
extr. 

‘| Hydraulic a all mod. high 

Conduct. to high to high 


Overland med. tov. | slow tov. | slow to v. 
F anid apid apid 


[PAWC [na | mod. 


ow 
[na 

HR mod. to mod. to 

SH 

ai 


outcrop 


15 % 
well to sx. 


oy 
if 


1 
E 
Trails suitable to | well suited | well suited 
poorly 
suited 
Campsites | suitable to | well suited | well suited 
unsuitable | on nearly on nearly 
level to level to 
gently gently 
sloping sloping 
unsuitable 
Habitat 
i 
Rating low 
Impacts 
Precip. 


susceptible 


152—Rock outcrop — Typic Cryorthents — 
Typic Cryoborolls complex, volcanic, 25 to 
50 percent slopes. 

Elevation: 8,900 to 11,600 feet. 
Precipitation: 40 to 50 inches. 


Typic 
Cryoboroll 


Typic 
Cryorthent, 
volcanic 


20 % 


Class 

Repellenc mod. : 
Conduct. to high to high 
Flow apid rapid rapid 


IPAWC {nas | mod. | mod. 
Pere, a high to v._ | high to v. 
high high 
mod. low mod. low 
to mod. to mod. 
high high 
suitable to suitable 
poorly 
suited 


unsuitable 


outcrop 


ie) 
ral 


PAW 

EHR 
SH 

Trai 


unsuitable 
Habitat 
Rating 

Impacts 


negligible [ susceptible, | susceptible, 


Q 


well suited | well suited 
for for 
monitoring | monitoring 


153—Rock outcrop — Dystric Xerorthents 
complex, 30 to 75 percent slopes. 
Elevation: 4,000 to 6,900 feet. 
Precipitation: 35 to 40 inches. 


Repellenc 
mod. high 
Conduct. to high 


LSH mod. low mod. low 
to v. high | to v. high 
Trai 


Is suitable to | suitable to 
<a poorly poorly 
suited suited 


Habitat 
Rating 
Impacts 
Precip. 


TST 


154—Rock outcrop — Dystric Xerorthents — 155—Rock outcrop ~ Typic Torriorthents 
Dystric Xerochrepts complex, 15 to 50 complex, 25 to 55 percent slopes. 
percent slopes. Elevation: 4,000 to 7,200 feet. 
Elevation: 4,000 to 7,800 feet. Precipitation: 10 to 16 inches. 


Precipitation: 30 to 40 inches. 


Typic 
Torriorthent 


Dystric Dystric 
utcr Xerorthent | Xerochrept 


‘| outcrop 


a a 
Class 
ea 
Repellenc 
ae 
Conduct. 

Flow rapid apid 


na 
EHR high to v. 

ee ae [se 

LSH low to mod. low 

mod. high | to mod. 

high 

suited suited 


ie) 


eee es 
Class 
feo a 
Repellenc mod. extr. 
(a a a a 
Conduct. to high to high 

igh 


‘Op 


Flow 
IPAWC [na flow slow 
eee Te 
high high 
mod. low mod. high | mod. hig 
Trails suitable to | suitable suitable 
poorly 
suited 


G 


razing unsuitable ] poorly poorly 
suited suited 


ils 
mpsites 
D. 


Habitat 

Rating 

Impacts 
Precip. 


Rating 
Impacts 
Preci 


Habitat 


CST 


Soil Descriptions: 


153 


The Taxonomic Units 


A taxonomic unit description defines and 
classifies the individual soils identified and 
mapped in the survey area. Soils in a taxo- 
nomic unit are similar within a given range in 
characteristics determined from field investi- 
gations and, to a limited extent, laboratory 
analyses. Although the taxonomic unit de- 
scriptions cover each soil investigated in the 
survey, they do not include all soils that might 
be found in the survey area. Undoubtedly, 
the area contains many more soils that are of 
minor extent, and that could be included in 
more intensive mapping, such as at order-3 or 
order-2. 


The following descriptions are considered 
typical for soils in the taxonomic unit. For 
each unit, a reference pedon is described, and 
the range in observed characteristics is given. 
Unless otherwise noted, all soil depths given 
in Range in Characteristics indicate depths be- 
yond which digging by hand becomes im- 
practicable because of large rock fragments. 
Roots and lower C horizon boundaries usu- 
ally extend below this depth. 


The soils are arranged alphabetically 
within taxonomic groups. They are described 
according to standards set by the National 
Cooperative Soil Survey and defined in the 
Soil Survey Manual (Soil Survey Division 
Staff, 1993). The soil taxonomic system was 
explained briefly in the Introduction under the 
heading "Naming the Soils," and additional 
technical terms are defined in the Glossary. 
Precise, detailed morphological and taxo- 
nomic criteria and definitions can be found in 
Soil Taxonomy (Soil Survey Staff, 1975), 
Keys to Soil Taxonomy (Soil Survey Staff, 
1992), and Soil Survey Manual (Soil Survey 
Division Staff, 1993). 


ALFISOLS 


Mollic Cryoboralfs 


Mollic Cryoboralfs are moderately deep to 
very deep, well drained soils formed in mate- 
rial weathered from volcanic or granitic rock. 
These soils are on broad, unglaciated moun- 
tain ridges, alluvial bottoms, and plateaus at 


elevations ranging from 6,200 to 11,700 feet. 
Slope steepness ranges from 0 to 30 percent. 
Mean annual precipitation is 15 to 45 inches, 
most of which falls as snow. Vegetation se- 
ries include red fir, lodgepole pine, and 
whitebark pine. 


A representative pedon (#46) is a loamy- 
skeletal, mixed Typic Cryorboralf in a unit of 
Mollic Cryoboralfs — Typic Cryumbrepts as- 
sociation, 0 to 30 percent slopes (map unit 
101). The soil formed in andesitic residuum 
on a 14 percent southwest facing shoulder 
slope at 7,980 feet elevation, in the red fir 
vegetation series. The soil is located in the 
southwestern portion of Junction Bluffs in 
SW 1/4, NW 1/4, S 9, T 5S, R 26 E, MDM; 
Devils Postpile SW quadrangle; latitude 37° 
30' 38", longitude 119° 08' 37". 


Oi—1 inch to O; red fir litter. 


A1—0 to 4 inches; dark brown (7.5YR 4/4) 
stony sandy loam, dark reddish brown 
(SYR 3/2) moist; weak, very fine granular 
structure; soft, very friable, nonsticky, 
nonplastic; common very fine, fine, and 
medium roots; 10 percent gravel, 5 per- 
cent cobbles, 15 percent stones; very 

- strongly acid (pH 5.0); abrupt smooth 
boundary. 


A2—4 to 8 inches; brown (7.5YR 4/4) very 
stony sandy loam, dark reddish brown 
(SYR 3/3) moist; weak, fine subangular 
blocky structure; soft, very friable, non- 
Sticky, nonplastic; common very fine, 
many fine, and medium roots; 12 percent 
gravel, 10 percent cobbles, and 20 percent 
stones; very strongly acid (pH 5.0); 
abrupt wavy boundary. 


Btl—8 to 26 inches; brown (7.5YR 5/4) very 
cobbly loam, dark reddish brown (SYR 
3/3) moist; weak, fine subangular blocky 
structure; slightly hard, friable, nonsticky, 
nonplastic; very few thin clay films lining 
pores; common very fine, many fine and 
medium, and common coarse roots; 15 
percent gravel, 40 percent cobbles; 
strongly acid (pH 5.5); clear wavy bound- 
ary. 
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Bt2—26 to 39 inches; brown (7.5YR 4/4) 
very cobbly sandy clay loam, dark reddish 
brown (SYR 3/3) moist; massive; slightly 
hard, friable, slightly sticky, slightly plas- 
tic; common thin clay films lining pores; 
few very fine, common fine and medium 
roots; 15 percent gravel, 35 percent cob- 
bles; strongly acid (pH 5.5). 


Cr—below 39 inches: hard, clayey saprolite. 


Remarks: The Al and A2 horizons are 
extremely water repellent; the Btl horizon is 
very slightly water repellent. Surface coarse 
fragments cover approximately 10 percent of 
the area. Soil erosion is not evident in the 
area. Soil temperature at 20 inches depth was 
50° F on 7/12/88. 


Range in characteristics: Depth of 
the solum is 18 to 40 inches. Depth to soft 
bedrock is estimated to be 36 to more than 60 
inches. Rock fragment contents, which 
commonly increase with depth, range from 2 
to 45 percent for gravel, and 0 to 40 percent 
for cobbles, stones and boulders. Surface 
rock fragments range from 10 to 60 percent. 
Soil reaction is very strongly acid to moder- 
ately acid. Base saturation is assumed to be 
less than 50 percent throughout the pedon. 


_A horizon colors are 7.5YR, 10YR, or 
2.5Y, with values ranging from 3 to 6 (2 to 4 
moist), and chromas from 1 to 4 (1 to 3 
moist). Thickness is from 1 to 10 inches. 
Textures are loamy sand, sandy loam, or 
loam, commonly with gravelly through very 
stony modifiers. Structures are single grain to 
moderate, very fine granular. 


Bt horizon colors are 7.5YR, 10YR, or 
2.5Y, with values ranging from 4 to 6 (3 to 6 
moist), and chromas from 2 to 4 (2 to 4 
moist). Thickness ranges from 12 to 32 
inches. Textures are sandy loam or sandy 
clay loam, commonly with gravelly through 
very stony modifiers. Structures are weak, 
fine subangular blocky to moderate, medium 
subangular blocky or massive. 


C horizon colors are 7.5YR, 10YR, or 
2.5Y, with values of 5 or 6 (4 or 5 moist), 
and chromas of 3 or 4 (2 or 3 moist). 


Remarks: Fewer than half the soils are 
slightly to extremely water repellent in the sur- 
face horizon. Some pedons have BA or BC 


transitional horizons. The soil moisture 
regime is dominantly udic, especially in the 
red fir zone, and to a lesser extent xeric. Soils 
near the lower end of the elevational range 
may be marginal to Eutric Glossoboralfs or 
Typic Haploxeralfs. 


ANDISOLS 


Xeric Vitricryands 


Xeric Vitricryands are moderately deep to 
very deep, well drained to somewhat exces- 
sively drained soils formed from pumice 
overlying or mixed with andesitic, basaltic, 
tuffaceous, or granitic materials. These soils 
are on mountain sides and ridges, and in 
glacial till and alluvium, at elevations between 
7,300 and 10,800 feet. Slope steepness 
ranges from 0 to 55 percent. Mean annual 
precipitation is 30 to 60 inches, most of which 
falls as snow. Vegetation series include 
mixed conifer, lodgepole pine, red fir, white- 
bark pine, and alpine dwarf shrub. 


A representative pedon (#81) is an ashy- 
pumiceous over sandy Xeric Vitricryand in a 
unit of Xeric Vitricryands, 0 to 30 percent 
slopes (map unit 102). The soil formed in 
pumice over mixed granitic glacial drift and 
colluvium on a 10 percent, southwest facing 
back slope at 9,000 feet elevation in the lower 
fringe of the lodgepole pine vegetation series. 
The soil is located approximately midway 
between Mammoth Pass and Red Cones in 
NE 1/4, NE 1/4, S 13, T 4S, R 26 E, MDM; 
Devil's Postpile SE quadrangle; latitude 37° 
36' 18", longitude 119° 03' 00". 


Oi—2 to 1 inch; conifer litter. 
Oe—1 inch to 0; decomposing conifer litter. 


A—O to 9 inches; light gray (JOYR 7/2) ex- 
tremely gravelly coarse sand, light yellow- 
ish brown (10YR 6/4) moist; single grain; 
loose, nonsticky, nonplastic; many very 
fine, common fine, medium, and coarse 
roots; 75 percent gravel; very strongly 
acid (pH 4.6); clear wavy boundary. 


C—9 to 15 inches; pale brown (10YR 6/3) 
extremely gravelly coarse sand, yellowish 
brown (10YR 5/4) moist; massive and 
single grain; loose, nonsticky, nonplastic; 
many very fine, common fine, few 


medium and coarse roots; 65 percent 
gravel; very strongly acid (pH 5.0); abrupt 
smooth boundary. 


Cq—15 to 17 inches; light gray (LOYR 7/2) 
very gravelly coarse sand, light yellowish 
brown (1O0YR 6/4) moist; massive; 
slightly hard, very friable, nonsticky, 
nonplastic; common very fine and fine, 
few medium roots; 35 percent gravel; 
strongly acid (pH 5.2); abrupt smooth 
boundary. 


2C1—17 to 27 inches; light yellowish brown 
(10YR 6/4) loamy coarse sand, strong 
brown (7.5YR 5/6) moist; weak very fine 
granular structure; loose, very friable, 
nonsticky, nonplastic; few very fine, 
common fine and medium, few coarse 
roots; 1 percent gravel; moderately acid 
(pH 6.0); clear smooth boundary. 


2C2—27 to 39 inches; brownish yellow 
(1OYR 6/6) loamy coarse sand, yellowish 
brown (1OYR 5/6) moist; massive; loose, 
very friable, nonsticky, nonplastic; few 
very fine, common fine, few medium and 
coarse roots; 2 percent gravel; moderately 
acid (pH 6.0). 


Remarks: The soil to 17 inches depth is 
derived from pumice (lapilli and ash). Below 
17 inches, pumice is mixed with granitic ma- 
terials, especially in krotovinas. Lapilli in the 
A horizon tend to be coarser than those in the 
C horizon. The horizon between 15 and 17 
inches depth is distinctly harder, at least when 
dry, than other horizons. It is given the sub- 
division q to indicate an accumulation of sec- 
ondary silica, which is assumed to be present, 
and the cause of induration. It is hardest in its 
upper 1/2 inch. Although roots penetrate this 
layer, they are less abundant below it than 
above it. Abundant fungal mycelia were 
noted especially in the C and 2C2 horizons. 
Water repellency is extreme in the A horizon, 
moderate in the C horizon, moderate to ex- 
treme in the Cq horizon, moderate in the 2C1 
horizon, and moderate to extreme in the 2C2 
horizon. Surface coarse fragments cover ap- 
proximately 30 percent of the site. The soil is 
susceptible to sheet erosion, and small gullies 
are present over about 20 percent of the site. 
Soil temperature at 20 inches depth was 52° F 
on 8/6/88. Vegetation on the site includes 
lodgepole pine (10 percent cover), mountain 


hemlock (10 percent cover), red fir (7 percent 
cover), western white pine (5 percent cover), 
and lupine (8 percent cover). 


Range in Characteristics: Depth of 
the solum is 3 to 38 inches. Rock fragment 
contents range from 1 to 85 percent for gravel 
throughout, and 0 to 60 percent for cobbles, 
stones, and boulders in the B and C horizons. 
Surface rock fragments range from 3 to 90 
percent, with the highest values attributed to 
lapilli. Soil reaction is very strongly acid to 
slightly acid. 


A horizon colors are 7.5YR, 10YR, or 
2.5Y, with values ranging from 5 to 8 (2 to 6 
moist), and chromas from 1 to 4 (1 to 4 
moist). Textures are sand, loamy sand, or 
sandy loam, commonly with extremely grav- 
elly to gravelly modifiers. Structures are sin- 
gle grain or massive to weak subangular 
blocky. Horizon thickness is from 3 to 17 
inches. 


Some soils have B horizons having colors 
that are 5YR, 7.5YR, 1OYR, or 2.5Y, with 
values ranging from 5 to 8 (3 to 5 moist), and 
chromas from 1 to 4 (1 to 4 moist). Textures 
are sand, loamy sand, sandy loam, or loam, 
commonly with very cobbly to gravelly mod- 
ifiers. Structures are massive or weak granu- 
lar. Horizon thickness is from 6 to 34 inches. 


C horizon colors are neutral, SYR, 
T.SYR, 10YR, or 2.5Y, with values ranging 
from 5 to 8 (3 to 6 moist), and chromas from 
1 to 6 (1 to 6 moist). Textures are sand, 
loamy sand, sandy loam, or loam, with ex- 
tremely cobbly to gravelly modifiers. Struc- 
tures are single grain or massive to moderate 
granular or weak subangular blocky. 


Remarks: These soils are slightly to ex- 
tremely water repellent, with the degree of re- 
pellency decreasing with increasing soil 
depth. Surface horizons can become very 
dusty, and are highly susceptible to sheet, rill, 
and gully erosion. These soils have subsur- 
face discontinuities marked by tephra over 
other volcanic, metavolcanic, or granitic ma- 
terials. Pumice normally is carried to below 
the discontinuities in krotovinas. Some pe- 
dons have AC transitional horizons, and a few 
have Bw horizons. Soils in the Mammoth 
Pass-Red Cones-Devil's Postpile area have 
indurated layers that are penetrable by roots; 
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these layers are 2 to 3 inches thick, and occur 
between 12 and 17 inches depth. Base satu- 
rations tend to be low, less than about 25 per- 
cent. 


ENTISOLS—ORTHENTS 
Lithic Cryorthents 


Lithic Cryorthents are very shallow to 
shallow well drained to somewhat excessively 
drained soils formed in residuum and very 
thin deposits of glacial or colluvial material 
over granitic, volcanic, or metavolcanic 
bedrock. These soils are on ridges and 
mountain sides, along narrow bedrock 
fringes, and in shallow bedrock depressions, 
at elevations ranging from 8,000 to 13,000 
feet. Slope steepness ranges from 0 to 55 
percent. The mean annual precipitation is 30 
to 50 inches, most of which falls as snow. 
Vegetation series include lodgepole pine, 
whitebark pine, perennial grass, and cushion 
plant. 


A representative pedon (#213) is a sandy- 
skeletal, mixed Lithic Cryorthent in a unit of 
Typic Cryorthents — Dystric Cryochrepts — 
Rock outcrop complex 0 to 30 percent slopes 
(map unit 109). The soil formed from 
glacially deposited biotite quartz monzonite on 
a 2 percent southeast facing moraine at 10,200 
feet elevation in the lodgepole pine vegetation 
series. The soil is located in lower Red 
Mountain Basin, in the Fleming Creek 
drainage, approximately 1/2 mile west-north- 
west of Disappointment Lake in NE 1/4, NE 
1/4, S 20, T 9 S, R 29 E, MDM; Blackcap 
Mountain NE quadrangle; latitude 37° 08' 
34", longitude 118° 49' 27". 


Al-_-0 to 2 inches; light brownish gray (2.5Y 
6/2) very gravelly loamy coarse sand, 
very dark grayish brown (2.5Y 3/2) 
moist; single grain; loose, nonsticky, 
nonplastic; few very fine and fine roots; 
35 percent gravel, 5 percent cobbles; very 
strongly acid; abrupt smooth boundary. 


A2—2 to 6 inches; light brownish gray (2.5Y 
6/2) gravelly loamy coarse sand, dark 
brown (10YR 3/3) moist; weak granular 
structure; loose, nonsticky, nonplastic; 
common very fine and fine, few medium 
roots; 25 percent gravel, 5 percent cob- 


bles; very strongly acid; abrupt smooth 
boundary. 


AC—6 to 9 inches; light brownish gray (2.5Y 
6/2) very gravelly loamy coarse sand, 
brown (10YR 4/3) moist; weak granular 
structure; loose, nonsticky, nonplastic; 
common very fine and fine, few medium 
and coarse roots; 45 percent gravel, 5 per- 
cent cobbles; very strongly acid; abrupt 
wavy boundary. 


C—9 to 16 inches; light gray (SY 7/2) very 
gravelly loamy coarse sand, olive gray 
(SY 5/2) moist; massive; loose, nonsticky, 
nonplastic; common very fine, few fine, 
medium, and coarse roots; 55 percent 
gravel; very strongly acid. 


R—below 16 inches; biotite quartz monzonite 
bedrock. 


Remarks: Rock outcrop comprises 30 
percent of the area, and surface rock frag- 
ments cover 60 percent of the remaining 
ground. The soil occurs in shallow depres- 
sions in the bedrock. Water repellency is 
moderate to extreme in the Al horizon, and 
slight to moderate in underlying horizons. 
The soil is susceptible to sheet erosion. Soil 
temperature at 16 inches depth was 61° F on 
8/4/90. Vegetation on the site was sedge, 
with lodgepole pine and whitebark pine in the 
surrounding area. 


Range in Characteristics: The fol- 
lowing range in characteristics is based on a 
small number of pedon observations; addi- 
tional observations may broaden the range 
somewhat. Depth of the solum is from 3 to 
10 inches. Rock fragment contents range 
from 0 to 55 percent for gravel, and from 0 to 
45 percent for cobbles, stones, and boulders, 
throughout. Surface rock fragments range 
from 10 to 65 percent. Soil reaction ranges 
from very strongly acid to moderately acid. 
Base saturation is less than 50 percent 
throughout the pedon. 


A horizon colors are 1OYR or 2.5Y with 
values ranging from 5 to 7 (3 to 5 moist), and 
chromas from 1 to 3 (1 to 3 moist). Textures 
are loamy coarse sand, loamy sand, or sandy 
loam, commonly with gravelly or very grav- 
elly modifiers. Structures are single grain or 
weak granular. Horizon thickness is from 1 
to 8 inches. 


C horizon colors are 1OYR, 2.5Y, or 5Y 
with values ranging from 5 to 7 (4 to 5 
moist), and chromas from 2 to 4 (2 to 4 
moist). Textures are loamy coarse sand, 
loamy sand, or sandy loam, commonly with 
gravelly to extremely gravelly modifiers. 
Structures are massive, single grain, or weak 
granular. 


_ Remarks: These soils commonly are 
moderately to extremely water repellent in the 
surface horizons. Surface soils are easily 
disturbed and susceptible to sheet and rill 
erosion. Soil moisture regimes are xeric. 


Lithic Cryorthents, tephritic 


Lithic Cryorthents, tephritic are very 
shallow to shallow well drained to somewhat 
excessively drained soils formed from 
residuum and very thin deposits over granitic 
or volcanic bedrock. They have a distinct su- 
perficial layer of volcanic ash and cinders that 
is at least one inch thick. Tephra often is 
mixed throughout the soil. Although these 
soils are enriched with volcanic glass, they 
fall short of meeting all criteria for andic soil 
properties. The soils are on ridges and 
mountain sides at elevations ranging from 
8,000 to 13,000 feet. Slope steepness ranges 
from 0 to 65 percent. The mean annual pre- 
cipitation is 30 to 60 inches, most of which 
falls as snow. Vegetation series include 
mixed conifer, red fir, lodgepole pine, white- 
bark pine, perennial grass, and cushion plant. 


A representative pedon (#43) is a loamy- 
skeletal, mixed Lithic Cryorthent in a unit of 
Typic Cryorthents — Rock outcrop — Lithic 
Cryorthents complex, tephritic, 0 to 30 per- 
cent slopes (map unit 117). The soil formed 
from granodiorite on a 21 percent, south- 
southwest facing, glaciated backslope at 
9,700 feet elevation, in the lodgepole pine 
vegetative series. The soil is located in Silver 
Creek drainage, near Coyote Lake in SW 1/4, 
SE 1/4, S 32, T 5 S, R 27 E, MDM; Kaiser 
Peak NE quadrangle; latitude 37° 27' 47", 
longitude 119° 02' 52". 


Oi—1/2 inch to 0; lodgepole and whitebark 
pine litter. 


A1-0 to 1 inches; evenly mixed gray (LOYR 
5/1) and light brownish gray (1OYR 6/2) 


loamy coarse sand, very dark grayish 
brown (10YR 3/2) moist; weak, very fine 
granular structure; loose, very friable, 
nonsticky, nonplastic; common very fine 
roots; 5 percent gravel; strongly acid; 
abrupt smooth boundary. 


A2—1 to 8 inches; very pale brown (1OYR 
7/3) very cobbly sandy loam, dark 
yellowish brown (10YR 4/4) moist; weak, 
very fine granular structure; loose, very 
friable, nonsticky, nonplastic; common 
very fine, few fine, medium, and coarse 
roots; 5 percent gravel, 35 percent cobbles 
and stones; strongly acid; clear smooth 
boundary. 


C—8 to 18 inches; brownish yellow (LOYR 
6/6) very stony coarse sandy loam, dark 
yellowish brown (10YR 4/6) moist; weak 
very fine granular structure; loose, very 
friable, nonsticky, nonplastic; few very 
fine, fine, medium, and coarse roots; 5 
percent gravel, 55 percent stones and 
cobbles; strongly acid. 


Remarks: The Al horizon consists domi- 
nantly of ash and lapilli-sized pumice. Rock 
outcrop comprises 55 percent of the area, and 
surface rock fragments cover 15 percent of the 
remaining ground. The soil occurs along 
joints and fractures, and in shallow depres- 
sions in the bedrock. The Al and A2 hori- 
zons are moderately to extremely water repel- 
lent, and are highly susceptible to sheet and 
rill erosion. The greatest concentration of 
roots is at the bottom of the A2 horizon, 
where they dominantly grow horizontally. 
Depth to the lithic contact is less than 20 
inches. Soil temperature at 18 inches depth 
was 57° F on 7/11/88. Vegetation on the site 
included lodgepole pine (5 percent cover) 
whitebark pine (3 percent cover), and sedge 
(5 percent cover). 


Range in Characteristics: The fol- 
lowing range in characteristics is based on a 
small number of pedon observations; addi- 
tional observations may broaden the range 
somewhat. Depth of the solum is from 3 to 
10 inches. Rock fragment contents range 
from 0 to 25 percent for gravel, and from 0 to 
55 percent for cobbles, stones, and boulders, 
throughout. Surface rock fragments range 
from 10 to 50 percent. Soil reaction ranges 
from strongly acid to slightly acid. Base satu- 
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ration is assumed to be less than 50 percent 
throughout the pedon. ; 


A horizon colors are 1OYR with values 
ranging from 5 to 7 (3 to 5 moist), and chro- 
mas from | to 3 (1 to 4 moist). Textures are 
loamy coarse sand, loamy sand, coarse sandy 
loam, or sandy loam, occasionally with 
gravelly to very cobbly modifiers. Structures 
are weak very fine granular. Horizon thick- 
ness is from 1 to 8 inches. 


C horizon colors are 1OYR with values 
ranging from 5 to 7 (4 to 5 moist), and chro- 
mas from 5 to 7 (5 to 7 moist). Textures are 
coarse sandy loam or sandy loam, often with 
gravelly to very stony modifiers. Structures 
are weak, very fine granular or subangular 
blocky. 


Remarks: These soils are moderately to 
extremely water repellent in the surface hori- 
zons in about half of the pedons. Volcanic 
ash and lapilli are dominant in the A horizon, 
and often extend to the bedrock surface. Sur- 
face soils are easily disturbed and susceptible 
to sheet and rill erosion. Plant roots often are 
dominantly horizontal, and concentrated 
above the C horizon. Soil moisture regimes 
are xeric. 


Typic Cryorthents 


Typic Cryorthents are deep to very deep, 
moderately well drained to somewhat exces- 
sively drained soils formed in material derived 
primarily from granitic rock, occasionally 
with admixtures of volcanic or metavolcanic 
rock; or infrequently from noncalcareous 
metamorphic rock. These soils can occur on 


any landform in the survey area (except rock: 


outcrop and rubble land), at elevations usually 
ranging from 7,000 to 14,000 feet, although 
in the northern portion of the survey area they 
may occur as low as 6,400 feet on some 
steep, north facing slopes and in densely 
shaded canyons that receive subsurface flow 
of cold snow-melt waters from higher eleva- 
tion. Slope steepness ranges from 0 to 85 
percent. Mean annual precipitation is 20 to 60 
inches, most of which falls as snow. Vegeta- 
tion series include Jeffrey pine, red fir, lodge- 
pole pine, whitebark pine, mixed conifer, and 
alpine dwarf scrub. 


A representative pedon (#101) is a loamy- 
skeletal, mixed Typic Cryorthent in a unit of 
Rock outcrop — Typic Cryorthents complex, 0 
to 45 percent slopes (map unit 147). The soil 
formed from granodiorite on a 18 percent, 
west-southwest facing, glaciated backslope at 
9,800 feet elevation, in the lodgepole pine 
vegetation series. The soil is located in Rush 
Creek drainage, between Waugh Lake and 
Island Pass, in NW 1/4, SE 1/4, S 27,T 2S, 
R 25 E, MDM; Devils Postpile NW quadran- 
gle; latitude 37° 44' 31", longitude 119° 11' 
56". 


Oi—1/4 inch to 0; lodgepole pine litter. 


A—O to 6 inches; light gray (LOYR 7/2) cob- 
bly sandy loam, very dark grayish brown 
(1OYR 3/2) moist; massive breaking to 
weak, fine granular structure; soft, very 
friable, nonsticky, nonplastic; common 
very fine, fine, medium, and coarse roots; 
6 percent gravel, 20 percent cobbles; very 
strongly acid (pH 4.5); abrupt smooth 
boundary. 


CA—6 to 17 inches; light brownish gray 
(10YR 6/2) very cobbly sandy loam, dark 
yellowish brown (10YR 4/4) moist; weak, 
fine subangular blocky structure; loose, 
nonsticky, nonplastic; common very fine, 
fine, and medium, few coarse roots; 15 
percent gravel, 20 percent cobbles, 15 
percent stones; very strongly acid (pH 
4.5); clear smooth boundary. 


C—17 to 34 inches; very pale brown (LOYR 
7/4) very cobbly sandy loam, dark 
yellowish brown (10YR 4/6) moist; 
moderate fine granular structure; soft, 
very friable, nonsticky, nonplastic; few 
very fine, common fine, few medium 
roots; 15 percent gravel, 40 percent 
cobbles and stones combined; very 
strongly acid (pH 4.8). 


Remarks: Ash-sized pumice is mixed in 
the A horizon. Surface rock fragments cover 
15 percent of the area, and rock outcrop is 30 
percent. The site experiences soil creep and | 
minor sheet erosion of the soil surface. Cob- 
bles increase, and roots decrease below 30 
inches. Soil in the CA horizon is somewhat 
mixed, apparently because of creep movement 
and frost action. Depth to hard rock is esti- 
mated to be 4 feet. Soil temperature at 20 


inches depth was 44° F on 7/3/89. Vegetation 
on the site included lodgepole pine and white- 
bark pine (20 percent cover total), and grasses 
(60 percent cover). 


Range in Characteristics: Depth of 
the solum is from 3 to 37 inches. Rock frag- 
ment contents range from 0 to 75 percent for 
gravel, and from 0 to 65 percent for cobbles, 
stones, and boulders, throughout. Surface 
rock fragments range from 5 to 85 percent. 
Soil reaction ranges from extremely acid to 
slightly acid. Base saturation is assumed to 
be less than 50 percent throughout the pedon. 


A horizon colors are 7.5YR, 1OYR, or 
2.5Y, with values ranging from 3 to 7 (2 to 6 
moist), and chromas from 1 to 6 (1 to 6 
moist). Textures are loamy coarse sand, 
loamy sand, sandy loam, or loam, commonly 
with gravelly, extremely gravelly, or cobbly 
modifiers. Structures are single grain to mod- 
erate, medium granular or massive. Horizon 
thickness is from 2 to 22 inches. 


C horizon colors are SYR, 7.5YR, LOYR, 
2.5Y, or SY, with values ranging from 5 to 7 
(3 to 7 moist), and chromas from 2 to 6 (2 to 
6 moist). 


Remarks: These soils are slightly to ex- 
tremely water repellent in the surface horizons 
in more than half of the pedons. Ash-sized 
pumice may be mixed in the A horizon, espe- 
cially east of the Sierran crest; these soils are 
prone to dusting when disturbed. Surface 
soils are easily disturbed and susceptible to 
sheet and rill erosion. In many pedons, plant 
roots tend to be dominantly horizontal, and 
concentrated above the C horizon. Some pe- 
dons have AC or CA transitional, or A/C 
mixed horizons. Soil moisture regimes 
mostly are xeric, but may be udic in much of 
the red fir zone because of soil moisture 
recharge from summer snow melt. 


Typic Cryorthents, tephritic 


Typic Cryorthents, tephritic are moder- 
ately deep to very deep, well drained to 
somewhat excessively drained soils. They 
formed in material derived primarily from 
granitic rocks, occasionally with an admixture 
of volcanic rocks; or secondarily from vol- 
canic or metavolcanic rocks. They have a 
distinct superficial layer of volcanic ash and 


cinders that is at least one inch thick. Tephra 
often is mixed throughout the soil. Although 
these soils are enriched with volcanic glass, 
they fall short of meeting all criteria for andic 
soil properties. The soils are on mountain 
sides, ridges, and small benches, and in 
glacial till, at elevations normally ranging 
from 7,000 to 10,800 feet, although they may 
occur as low as 6,000 feet on some steep, 
north facing slopes and shady canyons in the 
northern portion of the survey area. Slope 
steepness ranges from 0 to 55 percent. The 
mean annual precipitation is 25 to 60 inches, 
most of which falls as snow. Vegetation se- 
ries include mixed conifer, red fir, lodgepole 
pine, and lodgepole pine—whitebark pine. 


A representative pedon (#75) is a loamy- 
skeletal, mixed, Typic Cryorthent, in a unit of 
Typic Cryorthents — Rock outcrop — Lithic 
Cryorthents complex, tephritic, 0 to 30 per- 
cent slopes (map unit 117). The soil formed 
in glacially deposited quartz monzonite on a 
25 percent, southeast facing slope at 9,500 
feet elevation in the upper red fir to lower 
lodgepole pine vegetation series. The soil is 
located in the upper Middle Fork San Joaquin 
River drainage, approximately 1 1/2 miles 
west of Devil's Postpile National Monument 
and 1/4 mile south of Lost Dog Lake, in NW 
1/4, NW 1/4, S 4, T 4S, R 26 E, MDM; 
Devil's Postpile NE quadrangle; latitude 37° 
38' 06", longitude 119° 07' 00". 


Oi—1/2 to 0 inch; lodgepole pine and red fir 
litter. 


Al—O to 4 inches; light brownish gray (10 
YR 6/2) very gravelly loamy coarse sand, 
very dark grayish brown (10 YR 3/2) 
moist; weak very fine granular structure; 
loose, nonsticky, nonplastic; many very 
fine, common fine roots; 35 percent 
gravel; very strongly acid (pH 4.8); abrupt 
smooth boundary. 


A2—4 to 14 inches; pale brown (10 YR 6/3) 
gravelly sandy loam, dark yellowish 
brown (10 YR 3/4) moist; moderate fine 
granular structure; soft, very friable, 
nonsticky, nonplastic; common very fine 
and fine, few medium and coarse roots; 
15 percent gravel, 10 percent cobbles; 
very strongly acid (pH 5.0); clear smooth 
boundary. 
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C—14 to 26 inches; brownish yellow (10 YR 
6/6) extremely cobbly sandy loam, dark 
yellowish brown (10 YR 4/6) moist; weak 
very fine granular structure; loose, non- 
sticky, nonplastic; common very fine, few 
fine and medium roots; 25 percent gravel, 
35 percent cobbles; very strongly acid (pH 
5.0). 


Remarks: The A1 horizon is derived from 
pumice (lapilli and ash) with mixed granitic 
material, and is extremely water repellent. No 
readily visible pumice or water repellency oc- 


curs below 4 inches depth. Surface coarse. 


fragments cover approximately 20 percent of 
the site. Sheet and rill erosion are common in 
the surface horizon. Past gully erosion is evi- 
dent, but the gullies have stabilized. Soil 
temperature at 20 inches depth was 50° F on 
8/4/88. Vegetation on the site included lodge- 
pole pine (10 percent cover), red fir (5 percent 
cover), lupine (1 percent cover), and grasses 
(55 percent cover). 


Range in Characteristics: The su- 
perficial pumice layer is up to 6 inches thick. 
Depth of the solum is 5 to 30 inches. Surface 
rock fragments range from 3 to 50 percent. 
Soil reaction is very strongly acid to slightly 
acid. Base saturation is assumed to be less 
than 50 percent throughout the pedon. 


A horizon colors are 1OYR or 2.5Y, with 
values ranging from 3 to 7 (2 to 6 moist), and 
chromas from 2 to 3 (1 to 4 moist). Textures 
are sand, loamy sand, or sandy loam, com- 
monly with gravelly to extremely gravelly 
modifiers. Rock fragment content ranges 
from 2 to 75 percent for gravel, and 0 to 10 
percent for cobbles. Structure is single grain 
to moderate fine granular or massive. Hori- 
zon thickness is from 3 to 14 inches. 


C horizon colors are 7.5YR, 10YR, or 
2.5Y, with values ranging from 5 to 8 @G to 8 
moist), and chromas from 2 to 6 (2 to 6 
moist). Textures are loamy sand or sandy 
loam, commonly with gravelly through ex- 
tremely cobbly modifiers. Rock fragment 
content ranges from 1 to 40 percent for 
gravel, and 2 to 60 percent for cobbles. 


Remarks: These soils are extremely 
water repellent in the surface horizons in more 
than three-fourths of the pedons tested. Sur- 
face horizons can become very dusty, and are 


highly susceptible to sheet and rill erosion. 
Abundant fungal hyphae occupy the upper 
portion of the C horizon in many pedons. 
Krotovinas in the C horizon often contain 
abundant pumice. Some pedons have AC 
transitional horizons. Soil moisture regimes 
mostly are xeric, but may be udic in much of 
the red fir zone because of soil moisture 
recharge from summer snow melt. 


Typic Cryorthents, volcanic 


Typic Cryorthents, volcanic are deep to 
very deep, well drained soils formed in mate- 
rial weathered from andesite, basalt, and 
mafic metavolcanic rocks. These soils are on 
mountain sides and ridges and in glacial till, at 
elevations normally ranging from 7,000 to 
11,600 feet, although they occur as low as 
6,400 feet on some steep north facing slopes 
and shady canyons in the northern portion of 
the survey area. Slope steepness ranges from 
0 to 65 percent. Mean annual precipitation is 
35 to 50 inches, most of which falls as snow. 
Vegetation series include Jeffrey pine, red fir, 
lodgepole pine, whitebark pine, mixed 
conifer—fir, and mountain whitethorn. 


A representative pedon (#74) is a loamy— 
skeletal, mixed, Typic Cryorthent in a unit of 
Typic Cryorthents — Rock outcrop — Lithic 
Cryorthents complex, tephritic, 0 to 30 per- 
cent slopes (map unit 117). The soil formed 
in glacial till containing epidote—bearing 
basaltic metabreccia on an 11 percent, east- 
northeast facing slope at 9,200 feet elevation, 
in the upper red fir—lodgepole pine vegetation 
series. The soil is located in the King Creek 
drainage, approximately two miles west of 
Devils Post Pile National Monument, in SW 
1/4, SW 1/4, 8S 5, T 4S, R 26E, MDM; Devils 
Post Pile NW quadrangle; latitude 37° 37' 
34", longitude 119° 07' 50". 


Oi—1/2 inch to 0; lodgepole pine and red fir 
litter. 


A—0O to 11 inches; light brownish gray 
(1OYR 6/2) sandy loam, dark brown 
(7.5YR 3/2) moist; moderate fine granular 
structure; soft, very friable, nonsticky, 
nonplastic; common very fine, few fine 
and medium, few coarse roots; 5 percent 
gravel, 2 percent cobbles; very strongly 
acid (pH 5.0); abrupt smooth boundary. 


C1—11 to 17 inches; brownish yellow (lOYR 
6/6) extremely gravelly fine sandy loam, 
dark yellowish brown (10YR 4/4) moist; 
weak very fine granular structure; loose, 
very friable, nonsticky, nonplastic; com- 
mon very fine, few fine and medium 
roots; 50 percent gravel, 10 percent cob- 
bles; very strongly acid (pH 5.0); clear 
smooth boundary. 


C2—17 to 31 inches; brownish yellow (1OYR 
6/6) extremely cobbly fine sandy loam, 
dark yellowish brown (10YR 4/4) moist; 
massive, breaking to weak very fine 
granular structure; loose, nonsticky, non- 
plastic; few fine and medium roots; 20 
percent gravel, 40 percent cobbles and 
stones (partially weathered); very strongly 
acid (pH 5.0). 


Remarks: Surface coarse fragments cover 
approximately 5 percent of the area. Erosion 
is negligible. Parent material is a thin layer 


(approximately 5 feet, estimated) of glacially - 


deposited (?) epidote-bearing basaltic 
metabreccia of the Ritter Range volcanics. 
Underlying bedrock is similar. The A horizon 
contains a moderate amount of pumice (ash 
and fine lapilli). The greatest concentration of 
roots is oriented laterally at the bottom of the 
A horizon; this root distribution is typical for 
these soils. Soil temperature at 20 inches 
depth was 50° F on 8/4/88. Vegetation on the 
site included lodgepole pine (20 percent 
cover), red fir (15 percent cover), mountain 
hemlock (1 percent cover), grasses (45 per- 
cent cover), big sage, and lupine (less than 1 
percent each). 


Range in Characteristics; Depth of 
the solum is 11 to 41 inches. Rock fragment 
contents range from 2 to 75 percent for gravel 
throughout, and 10 to 40 percent for cobbles, 
stones and boulders in the C horizons. Sur- 
face rock fragments range from 5 to 90 per- 
cent. Soil reaction is very strongly acid to 
moderately acid. Base saturation is assumed 
to be less than 50 percent throughout the pe- 
don. 


A horizon colors are 1OYR, with values 
ranging from 4 to 6 (2 to 4 moist), and chro- 
mas from 2 to 4 (2 to 4 moist). Textures are 
coarse sandy loam, sandy loam, or fine sandy 
loam, commonly with gravelly or very grav- 


elly modifiers. Structures are weak to mod- 
erate very fine to fine granular. Soil reaction 
is moderately acid to very strongly acid. 
Horizon thickness is from 7 to 11 inches. 


C horizon colors are 2.5YR, 7.5YR, or 
10YR, with values ranging from 4 to 7 (3 to 5 
moist), and chromas from 4 to 6 (3 to 4 
moist). Textures are loamy coarse sand, 
loamy sand, coarse sandy loam, or sandy 
loam, commonly with gravelly to extremely 
cobbly modifiers. Gravel content is between 
30 and 55 percent, and cobble content is be- 
tween 10 and 40 percent. Soil reaction is 
strongly acid. 


Remarks: These soils often, but not al- 
ways, are slightly to moderately water repel- 
lent, especially in the A horizon. Dark colors 
caused by organic enrichment appear limited 
to the upper 6 inches; dark mineral matter is 
found throughout the pedon. Volcanic ash 
may be mixed with the surface horizon. Sheet 
erosion is negligible to slight on bare soil sur- 
faces, although gently sloping surfaces may 
be covered by one to three inches of slope 
wash in the fine gravel and sand size ranges. 
Some pedons have AC and CA transitional 
horizons. Soil moisture regimes mostly are 
xeric, but may be udic in much of the red fir 
zone because of soil moisture recharge from 
summer snow melt. 


Lithic Xeric Torriorthents 


Lithic Xeric Torriorthents are very shal- 
low to shallow, excessively drained soils 
formed in material weathered from granitic 
and, less commonly, metamorphic rock. 
These soils, which are associated with Xeric 
Torriorthents, occur on steep colluvial moun- 
tain sides between 4,500 and 7,000 feet ele- 
vation in the southern portion of the eastern 
Sierra. Slope steepness ranges from 35 to 85 
percent. The mean annual precipitation is 6 to 
12 inches. Vegetation series is single leaf 
pinon pine, and to a lesser extent sagebrush 
shrub. 


A representative pedon (#220) is a sandy- 
skeletal, mixed mesic, Lithic Xeric Tor- 
riorthent in a unit of Typic Xerorthents — Entic 
Haploxerolls — Typic Xerochrepts complex, 
35 to 75 percent slopes (map unit 128). The 
soil formed from mixed granitic colluvium, 
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dominated by quartz monzonite, with minor 
amounts of granodiorite, on a 71 percent, 
northwest facing, backslope at 6,200 feet ele- 
vation, in the single leaf pinon pine vegetation 
series. The soil is located in the Diaz Creek 
drainage, NW 1/4, NW 1/4, S 28, T 17S,R 
36 E, MDM; Olancha NE quadrangle; latitude 
36° 26' 02", longitude 118° 05' 14". 


Oi—1 to 0 inches; mixed pinon pine and oak 
litter. 


A1l—O to 4 inches; light yellowish brown 
(1OYR 6/4) extremely gravelly sand, dark 
yellowish brown (1OYR 4/4) moist; single 
grain; loose, nonsticky, nonplastic; com- 
mon very fine roots; 55 percent gravel, 5 
percent cobbles; moderately acid (pH 6.0); 
abrupt wavy boundary. 


C—4 to 9 inches; yellowish brown (1OYR 
5/8) extremely gravelly sand, yellowish 
brown (10YR 5/8) moist; massive, 
breaking easily to single grain; loose, 
nonsticky, nonplastic; few very fine roots; 
75 percent gravel, 10 percent boulders; 
slightly acid (pH 6.5). 


R—below 9 inches; somewhat weathered 
quartz monzonite bedrock. 


Remarks: Rock outcrop comprises 35 
percent of the area, and surface rock frag- 
ments cover 70 percent of the remaining 
ground. The soil is slightly water repellent in 
the surface horizon only. Deep—seated stabil- 
ity of the site is high because of the shallow 
depth to competent bedrock, but surface sta- 
bility is low. Surface soil readily sloughs and 
is subject to high sheet erosion. Angular 
granitic, slope—washed gravel is mixed with 
the O horizon. Roots of trees and shrubs ap- 
pear to be growing down cracks in the 
bedrock. Soil temperature at 9 inches depth 
was 76° F on 7/6/91. Vegetation at the site 
consisted of single leaf pinon pine (15 percent 
cover), goldcup live oak (5 percent cover), 
big sage, and ephedra (each less than 1 per- 
cent cover). 


Range in Characteristics: The fol- 
lowing range in characteristics is based on a 
small number of pedon observations; addi- 
tional observations may broaden the range 
somewhat. Depth to bedrock is less than 20 
inches. Rock fragment contents range from 
15 to 75 percent for gravel, and from 0 to 50 


percent for cobbles, stones, and boulders 
throughout. Surface rock fragments range 
from 40 to 75 percent. Soil reaction ranges 
from very strongly acid to neutral. Base satu- 
ration is greater than 50 percent throughout 
the pedon. 


A horizon colors are 1OYR, with values of 
5 or 6 (4 or 5 moist), and chromas of 3 or 4 
(3 or 4 moist). Textures are extremely grav- 
elly or gravelly coarse sand. Structures are 
single grain. Horizon thickness is from 3 to 6 


inches. 


C horizon colors are 1OYR with values 
ranging from 4 to 6 (4 to 6 moist), and chro- 
mas of 7 or 8 (7 or 8 moist). Textures are 
extremely gravelly coarse sand or very grav- 
elly sand. Structures are massive or single 
grain. 


Remarks: Water repellency is not signif- 
icant in these soils. Surface soils are easily 
disturbed and susceptible to sheet and rill 
erosion; dry ravel and superficial sloughing 
can be initiated by minor disturbance, includ- 
ing wind. Soil temperature regimes are mesic 
to thermic. These soils occur as scattered, but 
significant, inclusions in several map units in 
the extreme southeastern portion of the survey 
area, where they are associated with Xeric 
Torriorthents, Typic Torriorthents, and Entic 
Haploxerolls. 


Typic Torriorthents 


Typic Torriorthents are moderately deep to 
very deep, somewhat excessively drained to 
excessively drained soils formed in material 
weathered from granitic and, less commonly, 
metamorphic and volcanic rock. These soils 
occur on moderately sloping to very steep 
colluvial mountain sides and aprons, and al- 
luvial cones at elevations ranging from 3,700 
to 7,200 feet in the southern portion of the 
eastern Sierra. Slope steepness ranges from 0 
to 85 percent. Mean annual precipitation is 
less than 16 inches. Vegetation series include 
sagebrush shrub and desert shrub. 


A representative pedon (#217) is a sandy- 
skeletal, mixed mesic, Typic Torriorthent in a 
unit of Typic Torriorthents — Xeric Tor- 
riorthents association, 45 to 75 percent slopes 
(map unit 121). The soil formed from mixed 
granitic colluvium, dominated by quartz mon- 


zonite, on a 56 percent, east-southeast facing, 

backslope at 6,450 feet elevation, in the sage- 

brush shrub vegetation series. The soil is lo- 
cated in Wormhole Canyon, in the Cotton- 

wood Creek drainage, SW 1/4, NE 1/4, S 28, 

T 17S, R 36 E, MDM; Olancha NE quad- 

rangle; latitude 36° 25' 27", longitude 118° 

04' 49", 

A1—0O to 4 inches; brown (10YR 5/3) ex- 
tremely gravelly coarse sand, dark yellow- 
ish brown (10YR 3/6) moist; single grain; 
loose, nonsticky, nonplastic; common 
very fine, few fine and medium roots; 60 
percent gravel; strongly acid (pH 5.3); 
abrupt smooth boundary. 


A2—4 to 26 inches; dark yellowish brown 
(1OYR 4/6) very gravelly coarse sand, 
dark yellowish brown (10YR 3/6) moist; 
single grain; loose, nonsticky, nonplastic; 
common very fine and fine, few medium 
and coarse roots; 40 percent gravel, 5 per- 
cent cobbles; moderately acid (pH 5.8); 
abrupt smooth boundary. 


C—26 to 36 inches; yellowish brown (LOYR 
5/4) extremely gravelly coarse sand, dark 
yellowish brown (10YR 4/4) moist; mas- 
sive, breaking to single grain; loose, 
nonsticky, nonplastic; few fine roots; 75 
percent gravel; moderately acid (pH 5.8). 


Remarks: Rock outcrop comprises 5 per- 
cent of the area, and surface gravel covers 75 
percent of the remaining ground. The surface 
horizon shows very slight water repellency, 
but other horizons are not water repellent. 
Deep-seated stability of the site is high, but 
these soils are subject to failure by debris 
avalanche on slopes steeper than 60 percent. 
The surface soil, which is very loose, suffers 
high sheet erosion. Past erosion is suggested 
by the horizon boundaries, which appear to be 
colluvial discontinuities. Soil temperature ex- 
ceeded 120° F at 1/4 inch depth and was 61° F 
at 20 inches depth on 7\3\91. Vegetation at 
the site consisted of big sage (30 percent 
cover), ephedra (5 percent cover), Eriogonum 
(5 percent cover), and bitterbrush (2 percent 
cover). 


Range in Characteristics: The fol- 
lowing range in characteristics is based on a 
small number of pedon observations; addi- 
tional observations may broaden the range 


somewhat. Depth of the solum is from 13 to 
26 inches. Rock fragment contents range 
from 15 to 75 percent for gravel, and from 0 
to 25 percent for cobbles, stones, and boul- 
ders throughout. Surface rock fragments 
range from 40 to 75 percent. Soil reaction 
ranges from strongly acid to neutral. Base 
saturation is assumed to be greater than 50 
percent throughout the pedon. 


A horizon colors are 1OYR, with values 
ranging from 4 to 6 (3 to 5 moist), and chro- 
mas from 3 to 6 (4 to 6 moist). Textures are 
coarse sand or sand with very gravelly to ex- 
tremely gravelly modifiers. Structures are 
single grain. Multiple A horizons may exist, 
with total thickness of about 13 to 26 inches. 


C horizon colors are 1OYR, with values 
ranging from 4 to 5 (4 moist), and chromas 
from 4 to 6 (4 to 6 moist). Textures are 
coarse sand or sand with very gravelly or ex- 
tremely gravelly to very cobbly modifiers. 
Structures are massive or single grain. 


Remarks: Although these soils normally 
are not water repellent, surface horizons may 
show slight water repellency. Surface soils 
are easily disturbed and susceptible to sheet 
and rill erosion; dry ravel and miniature debris 
avalanches can be initiated by virtually any 
surface disturbance, including wind. Soil 
temperature regimes are mesic to thermic. 


Xeric Torriorthents 


Xeric Torriorthents are moderately deep to 
deep, somewhat excessively drained to ex- 
cessively drained soils formed in material 
weathered from granitic and, less commonly, 
metamorphic rock. They occur on steep col- 
luvial mountain sides in the southern portion 
of the eastern Sierra between Typic Tor- 
riorthents at lower elevations and Typic Xe- 
rorthents or Typic Xerochrepts at higher ele- 
vations. Generally, their elevational range is 
from approximately 4,500 feet to 7,200 feet. 
Slope steepness ranges from 50 to 85 percent. 
The mean annual precipitation is 6 to 12 
inches. Vegetation series include single leaf 
pinon pine, sagebrush, and desert shrub. 


A representative pedon (#216) is a sandy, 
mixed, mesic Xeric Torriorthent in a unit of 
Typic Torriorthents — Xeric Torriorthents as- 
sociation, 45 to 75 percent slopes (map unit 
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121). The soil formed from mixed granitic 
colluvium dominated by hornblende, biotite 
diorite with smaller amounts of quartz mon- 
zonite and epidote-bearing granite. The site is 
a 60 percent, north-northeast facing colluvial 
backslope at 6,720 feet elevation in the single 
leaf pinon pine vegetation series. The soil is 
located in Wormhole Canyon, in the Cotton- 
wood Creek drainage, SE 1/4, NW 1/4, S 28, 
T 17S, R 36 E, MDM; Olancha NE quad- 
rangle; latitude 36° 25' 42", longitude 118° 
04' 57”. 

Al—0 to 2 inches; dark grayish brown 
(1OYR 4/2) very gravelly coarse sand, 
brown (1OYR 4/3) moist; single grain; 
loose, nonsticky, nonplastic; no roots; 35 
percent gravel; very strongly acid (pH 
4.5); abrupt, smooth boundary. 


A2—2 to 7 inches; grayish brown (10YR 5/2) 
very gravelly coarse sand, dark grayish 
brown (1OYR 4/2) moist; single grain; 
loose, nonsticky, nonplastic; few very 
fine, fine, medium, and coarse roots; 40 
percent gravel; moderately acid (pH 6); 
abrupt smooth boundary. 


A3—7 to 11 inches; dark brown (10YR 3/3) 
very gravelly loamy coarse sand, very 
dark grayish brown (1OYR 3/2) moist; 
weak fine granular structure; soft, loose, 
nonsticky, nonplastic; common very fine 
and fine, few medium and coarse roots; 
35 percent gravel; slightly acid (pH 6.3); 
abrupt wavy boundary. 


C—11 to 20 inches; dark yellowish brown 
(1OYR 4/6) extremely gravelly loamy 
coarse sand, dark yellowish brown (1OYR 
4/4) moist; massive; loose, nonsticky, 
nonplastic; few very fine, fine, and 
medium roots; 70 percent gravel; slightly 
acid (pH 6.3); clear wavy boundary. 


Cr—20 to 25 inches; yellowish weathered 
granitic boulder that chips to angular 
gravel; few medium roots. 


Remarks: Rock outcrop comprises 10 
percent of the area; surface gravel covers 50 
percent and cobbles, stones, and boulders 
cover 25 percent of the remaining ground. A 
very thin layer of pinon pine needles covers 
55 percent of the site. The surface soil is 
highly erodible, and subject to dry ravel and 
surface creep. Clean, slope-washed sand and 


gravel that are mixed in the surface layer 
lighten the dry color to 1OYR 5/3. The 7 to 
11 inch depth layer is noticeably firmer than 
the overlying soil. The soil is moderately 
water repellent to the 11 inch depth. Soil 
temperature at 20 inches depth was 63° F on 
7/3/91. Vegetation at the site consisted of 
single leaf pinon pine (45 percent cover), big 
sage, ephedra, and bitterbrush (each less than 
2 percent cover). 


Range in Characteristics: The fol- 
lowing range in characteristics is based on a 
small number of pedon observations; addi- 
tional observations may broaden the range 
somewhat. Depth of the solum is from 11 to 
26 inches. Rock fragment contents range 
from 15 to 75 percent for gravel, and from 0 
to 50 percent for cobbles, stones, and boul- 
ders throughout. Surface rock fragments 
range from 40 to 75 percent. Soil reaction 
ranges from extremely acid to neutral. Base 
saturation is greater than 50 percent through- 
out the pedon. 


A horizon colors are 1OYR, with values 
ranging from 3 to 6 (3 to 5 moist), and chro- 
mas from 2 to 6 (2 to 6 moist). Textures are 
coarse sand or loamy coarse sand, with very 
to extremely gravelly modifiers. Structures 
are single grain or massive to weak fine 
granular. Multiple A horizons are common, 
with total thickness of approximately 13 to 26 
inches. 


C horizon colors are 10YR or 2.5Y, with 
values ranging from 4 to 5 (4 moist), and 
chromas from 4 to 6 (2 to 6 moist). Textures 
are coarse sand or loamy coarse sand, with 
very gravelly to extremely gravelly modifiers. 
Structures are massive or single grain to weak 
fine granular. 


Remarks: Water repellency in these 
soils is variable, ranging from none to mod- 
erate among pedons, but it shows little vari- 
ability with depth within a single pedon. Sur- 
face soils are easily disturbed and susceptible 
to sheet and rill erosion; dry ravel and minia- 
ture debris avalanches can be initiated by vir- 
tually any surface disturbance, including 
wind. Soil temperature regimes are mesic to 
thermic. 


Dystric Xerorthents 


Dystric Xerorthents are moderately deep 
to very deep, well drained to somewhat ex- 
cessively drained soils formed in material 
weathered from granitic rock, occasionally 
with an admixture of volcanic rock. They oc- 
cur on colluvial mountain sides and ridges, 
glacial moraines, alluvial bottoms, and in 
bedrock joints and depressions between 2,600 
and 8,400 feet elevation west of the Sierran 
Crest. Slope steepness ranges from 0 to 85 
percent. The mean annual precipitation is 25 
to 50 inches. Vegetation series include white 
leaf manzanita, ponderosa pine, mixed 
conifer-pine, mixed conifer-fir, Jeffrey pine, 
and red fir. 


A representative pedon (#48) is a loamy- 
skeletal, mixed, frigid Dystric Xerorthent in a 
unit of Rock outcrop — Dystric Xerorthents 
complex, 30 to 75 percent slopes (map unit 
153). The soil formed from granodiorite on a 
52 percent, north-northwest facing, backslope 
at 5,000 feet elevation, in the mixed conifer- 
pine vegetation series. The soil is located in 
Middle Fork San Joaquin River drainage, near 
Cassidy Crossing in SW 1/4, NE 1/4, S 23, T 
5S, R 25 E, MDM; Kaiser Peak NW quad- 
rangle; latitude 37° 29' 00", longitude 119° 
12' 05". 

Oi—3 to 2 inches; ponderosa and sugar pine 
litter. 


Oe—2 inches to 0; decomposing ponderosa 
and sugar pine litter. 


A—0 to 10 inches; pale brown (10YR 6/3) 
gravelly coarse sandy loam, dark brown 
(1OYR 3/3) moist; moderate, very fine 
granular structure; soft, very friable, 
nonsticky, nonplastic; common very fine, 
fine, and medium roots; 15 percent gravel, 
2 percent cobbles; very strongly acid (pH 
5.0); gradual wavy boundary. 


CA—10 to 34 inches; very pale brown (LOYR 
7/3) very gravelly coarse sandy loam, 
brown (10YR 4/3) moist; weak, very fine 
granular structure; loose, very friable, 
nonsticky, nonplastic; common very fine, 
common fine and medium, few coarse 
roots; 40 percent gravel, 2 percent cob- 


bles; very strongly acid (pH 5.0); gradual 
smooth boundary. 


C—34 to 47 inches; light yellowish brown 
(2.5Y 6/4) extremely gravelly coarse 
sandy loam, dark yellowish brown (LOYR 
4/6) moist; massive; loose, nonsticky, 
nonplastic; few very fine, fine, medium, 
and coarse roots; 40 percent gravel, 35 
percent cobbles; strongly acid (pH 5.5). 


Remarks: Ash and lapilli-sized pumice is 
mixed in the A horizon. Rock outcrop com- 
prises 2 percent of the area, and surface rock 
fragments cover 5 percent of the remaining 
ground. The A horizon is moderately water 
repellent, and the CA horizon is very slightly 
water repellent. No soil erosion was noted at 
the site. Soil temperature at 20 inches depth 
was 59° F on 7/13/88. Tree species on the 
site included ponderosa pine (25 percent 
cover), incense cedar (30 percent cover), and 
sugar pine (10 percent cover). 


Range in Characteristics: The fol- 
lowing range in characteristics is based on a 
small number of pedon observations; addi- 
tional observations may broaden the range 
somewhat. Depth of the solum is from 27 to 
34 inches. Rock fragment contents range 
from 5 to 40 percent for gravel, and from 0 to 
40 percent for cobbles and stones throughout. 
Surface rock fragments range from 5 to 10 
percent. Soil reaction ranges from very 
strongly acid to strongly acid. Base saturation 
is assumed to be less than 50 percent 
throughout the pedon. 


A horizon colors are 1OYR or 2.5Y, with 
values ranging from 4 to 6 (2 to 3 moist), and 
chromas from 1 to 4 (1 to 3 moist). Textures 
are coarse sandy loam or sandy loam, com- 
monly with gravelly modifiers. Structures are 
weak to moderate very fine granular. Horizon 
thickness is approximately 10 inches. 


C horizon colors are 1OYR or 2.5Y, with 
values ranging from 6 to 7 (3 to 4 moist), and 
chromas from 2 to 4 (2 to 6 moist). Textures 
are coarse sandy loam or sandy loam, with 
extremely gravelly, very gravelly, very cob- 
bly, or cobbly modifiers. Structures are 
weak, very fine granular or massive. 


Remarks: These soils often are moder- 
ately water repellent in the surface horizons. 
Ash-sized pumice may be mixed in the A 
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horizon. Surface soils are easily disturbed 
and susceptible to sheet and rill erosion when 
unprotected by litter. Some pedons have AC 
or CA transitional horizons. Soil temperature 
regimes are mesic to frigid. 


Typic Xerorthents 


Typic Xerorthents are to moderately deep 
to very deep, well drained to somewhat ex- 
cessively drained soils formed in material 
weathered from granitic rock. These soils oc- 
cur on colluvial mountain sides and ridges, 
glacial moraines, alluvial bottoms, and in 
bedrock joints and depressions east of the 
Sierran crest at elevations between 5,000 and 
10,200 feet. Slope steepness ranges from 0 
to 85 percent. The mean annual precipitation 
is 6 to 12 inches. Vegetation series include 
Jeffrey pine, single leaf pinon pine, green leaf 
manzanita, white leaf manzanita, curl leaf 
mountain mahogany, big sagebrush, and 
perennial grass. 


A representative pedon (#168) is a loamy- 
skeletal, mixed frigid Typic Xerorthent in a 
unit of Typic Xerorthents — Rock outcrop 
complex, 40 to 85 percent slopes (map unit 
130). The soil formed from biotite granodi- 
orite colluvium on a 66 percent, northeast 
facing backslope at 8,080 feet elevation, in the 
Jeffrey pine vegetation series. The soil is lo- 
cated in the Owens River drainage, south of 
Shingle Mill Bench in SE 1/4, NE 1/4, S 22, 
T 11S, R 33 E, MDM; Mt. Pinchot NE quad- 
rangle; latitude 36° 58' 46", longitude 118° 
20' 44". 

Oi—2 to 0, conifer litter. 


A—O to 5 inches; grayish brown (10YR 5/2) 
sandy loam, very dark gray (10YR 3/1) 
moist; weak, very fine granular structure; 
loose, nonsticky, nonplastic; common 
very fine, few fine and coarse roots; 10 
percent gravel, 2 percent cobbles; very 
strongly acid (pH 4.8); abrupt wavy 
boundary. 


CA—S to 29 inches; pale brown (10YR 6/3) 
gravelly sandy loam, dark grayish brown 
(10YR 4/2) moist; massive to weak very 
fine granular structure; loose, nonsticky, 
nonplastic; common very fine, few fine, 
medium, and coarse roots; 30 percent 


gravel, 2 percent cobbles; very strongly 
acid (pH 4.8); abrupt wavy boundary. 


C1—29 to 39 inches; light yellowish brown 
(2.5Y 6/4) extremely cobbly loamy coarse 
sand, olive brown (2.5Y 4/4) moist; mas- 
sive to weak very fine granular structure; 
loose, nonsticky, nonplastic; common 
very fine, few fine, medium, and coarse 
roots; 25 percent gravel, 35 percent cob- 
bles, 5 percent boulders; very strongly 
acid (pH 4.8); gradual wavy boundary. 


C2—39 to 44 inches; light yellowish brown 
(2.5Y 6/4) extremely cobbly coarse sandy 
loam, olive brown (2.5Y 4/4) moist; sin- 
gle grain; loose, nonsticky, nonplastic; 
few very fine, and fine roots; 30 percent 
gravel, 35 percent cobbles and boulders. 


Remarks: The A horizon contains approx- 
imately 5 percent volcanic ash, which de- 
creases to 1 percent or less in the CA horizon. 
Organic matter of intermediate decomposition 
is mixed in the A horizon. Very fine and fine 
roots bind soil particles in the upper 39 
inches. Rock fragments cover 30 percent of 
the ground surface. Water repellency is ex- 
treme in the A horizon, moderate in the CA 
horizon, and slight to undetectable in the Cl 
and C2. horizons. Sheet erosion is high on 
portions of the ground surface not protected 
by an O horizon. Soil temperature at 20 
inches depth was 58° F on 8/23/89. Vegeta- 
tion on the site included Jeffrey pine (35 per- 
cent cover) and honey suckle (1 percent 
cover). 


Range in Characteristics: The fol- 
lowing range in characteristics is based on a 
small number of pedon observations; addi- 
tional observations may broaden the range 
somewhat. Depth of the solum is from 5 to 
40 inches. Rock fragment contents range 
from 10 to 65 percent for gravel, and from 0 
to 40 percent for cobbles and stones through- 
out. Surface rock fragments range from 15 to 
85 percent. Soil reaction ranges from very 
strongly acid to neutral. Base saturation is 
less than 50 percent throughout the pedon. 


A horizon colors are 1OYR, with values 
ranging from 4 to 6 (3 to 4 moist), and chro- 
mas of 2 (1 moist). Textures are sand, loamy 
sand, coarse sandy loam, or sandy loam, 
commonly with very gravelly or gravelly 


modifiers. Structures are single grain to weak 
fine granular. Horizon thickness is approxi- 
mately 3 to 6 inches, although some pedons 
have multiple A horizons extending to 40 
inches. 


C horizon colors are 1OYR or 2.5Y, with 
values ranging from 4 to 7 (2 to 6 moist), and 
chromas from 2 to 4 (2 to 6 moist). Textures 
are sand, loamy sand, coarse sandy loam, or 
sandy loam, with extremely cobbly to gravelly 
modifiers. Structures are single grain, weak, 
very fine granular, or massive. 


Remarks: 
range of water repellency, from none to ex- 
treme, in the surface horizon. Ash-sized 
pumice may be mixed in the A horizon. 
Clean, slope-washed, light colored sand 
grains often are mixed in the A horizon, even 
when the overall horizon is darkly colored by 
incorporated organic matter. Surface soils are 
easily disturbed and susceptible to sheet and 
rill erosion when unprotected by litter, and 
soils commonly are subject to dry ravel, 
creep, and mixing by colluvial activity. Some 
pedons have multiple A horizons and AC or 
CA transitional horizons. Soil moisture 
regimes are xeric. 


ENTISOLS—PSAMMENTS 


Typic Torripsamments 


Typic Torripsamments are deep to very 
deep, excessively drained soils formed in 
granitic sands that are thought to be eolian de- 
posits overlying granitic colluvium. They oc- 
cur on easterly facing, backslopes and foot- 
slopes between 4,000 and 6,800 feet elevation 
above Owens Lake, in the southern portion of 
the eastern Sierra. Slope steepness ranges 
from 25 to 55 percent. The mean annual pre- 
cipitation is 8 to 12 inches. Vegetation series 
are desert shrub and sagebrush shrub. 


A representative pedon (#221) is a mixed, 
thermic Typic Torripsamment in a unit of 
Typic Torripsamments, 25 to 55 percent 
slopes (map unit 131). The soil formed from 
granitic sand and gravel on a 36 percent, east— 
southeast facing, backslope at 4,800 feet ele- 
vation, in the desert shrub vegetation series. 
The soil is located at a site overlooking Owens 
Valley about one-half mile north of Ash Creek 


These soils show a wide © 


in SE 1/4, SW 1/4, S 2, T 18 S, R 36 E, 
MDM; Olancha NE quadrangle; latitude 36° 
23' 40", longitude 118° 02'49". 


A1—O to 1/2 inch; very pale brown (1OYR 
7/3) sand, light yellowish brown (1OYR 
6/4) moist; massive; soft when dry, loose 
when moist, nonsticky, nonplastic; no 
roots; 12 percent gravel; slightly acid (pH 
6.5); abrupt smooth boundary. 


A2—1/2 to 3 inches; light gray (LOYR 7/2) 
sand, light yellowish brown (10YR 6/4) 
moist; single grain; loose, nonsticky, 
nonplastic; few very fine and fine roots; 5 
percent gravel; slightly acid (pH 6.5); 
abrupt wavy boundary. 


C1—3 to 12 inches; pale brown (10YR 6/3) 
loamy sand, yellowish brown (LOYR 5/4) 
moist; massive; slightly hard when dry, 
loose when moist, nonsticky, nonplastic; 
few fine and few medium roots; 5 percent 
gravel; slightly acid (pH 6.5); abrupt 
wavy boundary. 


C2—12 to 20 inches; light yellowish brown 
(1OYR 6/4) loamy sand, yellowish brown 
(1OYR 5/4) moist; massive; slightly hard 
when dry, loose when moist, nonsticky, 
nonplastic; few fine, medium, and coarse 
roots; 8 percent gravel; slightly acid (pH 
6.5); clear wavy boundary. 


C3—20 to 47 inches; yellow (LOYR 7/6) 
loamy sand, brownish yellow (1OYR 6/6) 
moist; massive; slightly hard when dry, 
loose when moist, nonsticky, nonplastic; 
few fine roots; 10 percent gravel; slightly 
acid (pH 6.5). 


Remarks: The ground surface appears 
deflated—that is, loose, dry silt and clay have 
been removed by turbulent wind action, leav- 
ing behind the appearance of desert pavement. 
The surface is covered 60 percent by fine 
gravel and no rock outcrop. Many very fine 
and fine irregular pores are notable in the sur- 
face horizon. Water repellency is not evident 
in any horizon. Deep-seated stability of the 
site is high. The surface soil suffers moderate 
sheet and rill erosion. Soil temperature at 20 
inches depth was 83° F on 7/6/91. Vegetation 
at the site consisted of eriogonum (25 percent 
cover), Gutierrezia (15 percent cover), desert 
needle grass (3 percent cover), and scattered 
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individuals of ephedra, cottonthorn horse- 
brush, mirabilis, Mojave aster, and cholla. 


Range in Characteristics: The fol- 
lowing range in characteristics is based on a 
small number of pedon observations; addi- 
tional observations may broaden the range 
somewhat. Depth of the solum is from 3 to 6 
inches. Rock fragment content is less than 15 
percent gravel, except for fine gravel that 
ranges from 35 to 65 percent on the soil sur- 
face. Soil reaction is slightly acid. Base satu- 
ration is assumed to be greater than 50 percent 
throughout the pedon. 


A horizon colors are LOYR, with values 
ranging from 6 to 7 (5 to 6 moist), and chro- 
mas from 2 to 4 (4 to 5 moist). Textures are 
sand. Structures are single grain or massive. 
Multiple A horizons may exist, with total 
thickness of about 3 to 6 inches. 


C horizon colors are 10YR, with values 
ranging from 6 to 7 (5 or 6 moist), and chro- 
mas from 3 to 6 (4 to 6 moist). Textures 
range from sand to loamy sand, commonly 
with gravelly modifiers. Structures are mas- 
sive. 


Remarks: These soils are not water re- 
pellent. Surface soils are susceptible to mod- 
erate to high sheet, rill, and wind erosion. 
Soils on the foot slopes suffer gully erosion. 
Soil temperature regimes are thermic to mesic. 


INCEPTISOLS—OCHREPTS 


Dystric Cryochrepts 


Dystric Cryochrepts are deep to very 
deep, well drained to somewhat excessively 
drained soils formed in material weathered 
from granitic or metamorphic (usually horn- 
fels or gneiss) rocks. These soils are on 
mountain sides and ridges, and in glacial till 
and alluvial deposits west of the Sierran 
Crest, at elevations ranging from 7,200 to 
11,600 feet. Slope steepness ranges from 0 
to 55 percent. The mean annual precipitation 
is 35 to 50 inches, most of which falls as 
snow. Vegetation series include Jeffrey pine, 
red fir, lodgepole pine, and whitebark pine. 


A representative pedon (#50) is a loamy- 
skeletal, mixed, Dystric Cryochrept in a unit 
of Typic Cryorthents — Drystric Cryochrepts — 


Rock outcrop association, 15 to 45 percent 
slopes (map unit 110). The soil formed in 
glacial till consisting of quartz monzonite, 
with gneiss and a minor amount of low grade 
schist, on a 38 percent, northeast facing slope 
at 9,650 feet elevation, in the lodgepole pine— 
western hemlock vegetation series. The soil 
is located in the upper Fish Creek drainage, 
between Tully Hole and Horse Heaven, in 
SW 1/4, NE 1/4, S 21,T 5S, R 28 E, MDM; 
Mt. Abbot NW quadrangle; latitude 37° 29' 
59", longitude 118° 54' 57". 


-Oi—1/2 inch to 0; lodgepole pine and hem- 


lock litter. 


A—0 to 10 inches; pale brown (1OYR 6/3) 
coarse sandy loam, brown (10YR 4/3) 
moist; moderate very fine granular struc- 
ture; soft, very friable, nonsticky, non- 
plastic; few very fine and fine, common 
medium and coarse roots; 8 percent 
gravel, 5 percent cobbles; very strongly 
acid (pH 4.8); abrupt smooth boundary. 


Bw—10 to 23 inches; very pale brown (LOYR 
7/3) gravelly coarse sandy loam, yellow- 
ish brown (10YR 5/4) moist; moderate 
fine granular to moderate fine subangular 
blocky structure; soft, very friable, non- 
sticky, nonplastic; few very fine, common 
fine and medium, few coarse roots; 15 
percent gravel, 10 percent cobbles and 
stones; strongly acid (pH 5.1); clear 
smooth boundary. 


BC—23 to 32 inches; light gray (LOYR 7/2) 
very gravelly coarse sandy loam, brown 
(10YR 5/3) moist; massive, breaking to 
weak, fine subangular blocky structure; 
soft, very friable, nonsticky, nonplastic; 
few very fine, fine, and medium roots; 40 
percent gravel, 15 percent cobbles; 
strongly acid (pH 5.2); clear smooth 
boundary. 


C—32 to 41 inches; light gray (LOYR 7/2), 
very gravelly coarse sandy loam, pale 
brown (1OYR 6/3) moist; massive; soft, 
very friable, nonsticky, nonplastic; few 
fine roots; 30 percent gravel, 10 percent 
cobbles; strongly acid (pH 5.2). 


Remarks: The A horizon is slightly water 
repellent. Surface rock fragment cover is 35 
percent by gravel, and 10 percent by cobbles, 
stones, and boulders. Sheet erosion is minor. 


Roots are most concentrated near the bound- 
ary between the A and Bw horizons. Colors 
in the Bw and BC horizons are somewhat 
mixed; dominant colors are noted above, in- 
cluded colors are 1OYR 6/3 and LOYR 5/3, 
dry. Much of the sand in the BC and C hori- 
zons disintegrates to silt and clay with moist 
rubbing. These particles presumably are 
pseudomorphs of feldspars that have weath- 
ered in place to silt and clay; the clay at depth 
appears to be saprolitic, rather than illuvial. 
The rock below 41 inches is weathered, but 
very difficult to chip with a shovel. Soil tem- 
perature at 20 inches depth was 50° F on 
7/20/88. Vegetation on the site includes 
lodgepole pine (25 percent cover), mountain 
hemlock (5 percent cover), lupine, and grass 
(less than 2 percent each). 


Range in Characteristics: Depth of 
the solum is from 16 to 41 inches. Rock 
fragment contents, which commonly increase 
with depth, range from 2 to 60 percent for 
gravel, and from 0 to 65 percent for cobbles, 
stones, and boulders, throughout. Surface 
rock fragments range from 2 to 80 percent. 
Soil reaction ranges from extremely acid to 
strongly acid. Base saturation is assumed to 
be less than 50 percent throughout the pedon. 


A horizon colors are 1O0YR or 2.5Y, with 
values ranging from 4 to 8 (2 to 5 moist), and 
chromas from 1 to 4 (1 to 4 moist). Soil tex- 
tures are loamy sand, coarse sandy loam, 
sandy loam, or loam, commonly with gravelly 
to very cobbly modifiers. Structures are sin- 
gle grain to moderate, fine subangular blocky 
or massive. Horizon thickness is from 2 to 
13 inches. 


Bw horizon colors are 7.5YR, 1OYR, or 
2.5Y, with values ranging from 4 to 7 (3 to 6 
moist), and chromas from 2 to 8 (2 to 6 
moist). Textures are coarse sandy loam, 
sandy loam, or loam, commonly with gravelly 
to extremely cobbly modifers. Structures 
range from weak, very fine granular to mod- 
erate, medium subangular blocky. Horizon 
thickness is from 8 to 35 inches. 


C horizon colors are 7.5YR, LOYR, or 
2.5Y, with values ranging from 4 to 7 (3 to 6 
moist), and chromas from 2 to 6 (2 to 6 
moist). Textures are loamy sand, coarse 
sandy loam, sandy loam, or loam, commonly 
with gravelly to extremely gravelly modifiers. 


Remarks: These soils are slightly to ex- 
tremely water repellent in the surface horizons 
in approximately 70 percent of the pedons. 
Surface horizons are susceptible to sheet ero- 
sion when unprotected by litter. Some pe- 
dons have AB, BA, BC, or CB transitional 
horizons, or B/A mixed horizons. Volcanic 
ash may occur as thin superficial layers or be 
mixed in the A horizon. Krotovinas often are 
present in the pedons. Soil moisture regimes 
are xeric and udic. 


Typic Cryochrepts 


Typic Cryochrepts are moderately deep to 
deep, well drained to somewhat excessively 
drained soils formed in material weathered 
from granitic or metamorphic rocks. These 
soils are on mountain sides and ridges, and in 
glacial till, at elevations ranging from 8,000 to 
11,600 feet. Slope steepness ranges from 0 
to 45 percent. Vegetation series include 
lodgepole pine, whitebark pine, foxtail pine, 
limber pine, and, less frequently, Jeffrey pine 
and red fir. 


A representative pedon (#177) is a loamy- 
skeletal, mixed, Typic Cryochrept in a unit of 
Typic Cryorthents ~ Typic Cryochrepts — 
Rock outcrop complex, 0 to 45 percent slopes 
(map unit 111). The soil formed in glacial till 
consisting of porphyritic biotite-bearing quartz 
monzonite, on a 23 percent, north facing 
slope at 10,700 feet elevation, in the lodge- 
pole pine vegetative series. The soil is located 
in the Cottonwood Creek drainage, south of 
the Cottonwood Creek trail in NE 1/4, SW 
1/4, S 32, T 16 1/2 S, R 35 E, MDM; Olan- 
cha NW quadrangle; latitude 36° 29' 14", 
longitude 118° 11' 27". 


A—O to 4 inches; dark grayish brown (1OYR 
4/2) gravelly sandy loam, black (1OYR 
2/1) moist; moderate fine granular struc- 
ture; soft, very friable, nonsticky, non- 
plastic; few very fine and fine roots; 12 
percent gravel, 5 percent cobbles; strongly 
acid, clear irregular boundary. 


Bw—4 to 15 inches; very pale brown (1OYR 
7/4) very gravelly sandy loam, light yel- 
lowish brown (10YR 6/4) moist; moderate 
medium granular structure; soft, very fri- 
able, nonsticky, nonplastic; few very fine, 
common fine, medium, and coarse roots; 
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40 percent gravel, 15 percent cobbles, 
moderately acid, clear smooth boundary. 


C1i—15 to 22 inches; very pale brown (JOYR 
7/3) extremely gravelly loamy sand, light 
yellowish brown (1OYR 6/4) moist; mas- 
sive breaking to single grain; loose, non- 
sticky, nonplastic; few fine and few 
medium roots; 50 percent gravel, 20 per- 
cent cobbles; moderately acid, clear 
smooth boundary. 


C2—22 to 26 inches; white (1OYR 8/2), ex- 
tremely gravelly loamy sand, pale brown 
(10YR 6/3) moist; massive; hard, friable, 
nonsticky, nonplastic; few fine roots; 10 
percent gravel, 80 percent cobbles. 


Remarks: The A horizon is very slightly 
to moderately water repellent; the Bw horizon 
is slightly water repellent; and the C1 horizon 
is wettable. Surface rock fragment cover is 
35 percent by gravel, and 25 percent by 
stones and boulders. Generally, sheet and rill 
erosion are moderate to severe on the site. 
Colors in the Cl horizon are somewhat 
mixed, due to differential weathering of rock. 
The dominant color is noted above; the in- 
cluded color is 1OYR 5/6. The C2 horizon 
nearly classifies as a Cr horizon. Soil tem- 
perature at 20 inches depth was 54° F on 
8/14/89. Vegetation at the site consisted of 
lodgepole pine (30 percent cover). 


Range in Characteristics: Depth of 
the solum is from 15 to 38 inches. Rock 
fragment contents, which commonly increase 
with depth, range from 0 to 70 percent for 
gravel, and from 0 to 80 percent for cobbles, 
stones, and boulders, throughout. Surface 
rock fragments range from 0 to 60 percent. 


A horizon colors are LOYR or 2.5Y, with 
values ranging from 4 to 7 (2 to 7 moist), and 
chromas from 1 to 4 (1 to 4 moist). Soil tex- 
tures are sand, loamy sand, coarse sandy 
loam, or sandy loam, commonly with very 
gravelly or gravelly modifiers. Structures are 
single grain to moderate granular or massive. 
Horizon thickness is from 2 to 16 inches. 


Bw horizon colors are 7.5YR, 10YR, or 
2.5Y, with values ranging from 5 to 8 (3 to 6 
moist), and chromas from 1 to 6 (1 to 6 
moist). Textures are coarse sandy loam or 
sandy loam, commonly with extremely grav- 
elly or gravelly modifiers. Structures are 


single grain to weak subangular blocky or 
massive. Horizon thickness is from 6 to 25 
inches. 


C horizon colors are LOYR or 2.5Y, with 
values ranging from 4 to 8 (4 to 6 moist), and 
chromas from 1 to 6 (2 to 6 moist). Textures 
are loamy sand, coarse sandy loam, or sandy 
loam, commonly with extremely gravelly to 
gravelly modifiers. Structural conditions are 
massive or single grain. 


Remarks: These soils are slightly to ex- 
tremely water repellent in the surface horizons 
in approximately 50 percent of the pedons. 
Surface horizons on moderately steep and 
steep slopes are highly susceptible to sheet 
and rill erosion when unprotected by litter. 
Overland flow on water repellent soils readily 
removes litter layers. Some pedons have AB, 
BA, or BC transitional horizons. Krotovinas 
often are present in the pedons. Soil moisture 
regimes are xeric to udic. 


Dystric Xerochrepts 


Dystric Xerochrepts are deep to very 
deep, well drained to somewhat excessively 
drained soils formed in material weathered 
from granitic rocks. These soils are in glacial 
till and on mountain sides and ridges, at ele- 
vations ranging from 2,600 to 7,500 feet on 
the west slope of the Sierra Nevada. Slope 
steepness ranges from 0 to 85 percent. Mean 
annual precipitation is 20 to 40 inches, most 
of which falls as snow. Vegetation series in- 
clude white leaf manzanita, Jeffrey pine, 
mixed conifer, and red fir. 


A representative pedon (#35) is a loamy- 
skeletal, mixed, frigid, Dystric Xerochrept in 
a unit of Dystric Xerorthents — Rock outcrop 
~— Typic Xerumbrepts complex, 0 to 30 per- 
cent slopes (map unit 126). The soil formed 
in glacial till consisting dominantly of gran- 
odiorite, on a 6 percent, south-southwest 
facing slope at 5,800 feet elevation, in the Jef- 
frey pine vegetation series. The soil is located 
in the Middle Fork San Joaquin drainage, ap- 
proximately 1 1/2 miles west of Cassidy 
Crossing, in NW 1/4, NW 1/4, S 22,T 5S, 
R 25 E, MDM; Kaiser Peak NW quadrangle; 
latitude 37° 29' 01", longitude 119° 13' 48". 


Oi—2 inch to 0; conifer and scattered oak lit- 
ter. 


A—O to 4 inches; dark grayish brown (10 YR 
4/2) gravelly sandy loam, very dark gray- 
ish brown (10YR 3/2) moist; moderate 
very fine granular structure; loose, very 
friable, nonsticky, nonplastic; common 
very fine and fine, few medium roots; 12 
percent gravel, 5 percent cobbles; moder- 
ately acid (pH 6.0); clear irregular bound- 
ary. 


Bw—4 to 22 inches; light yellowish brown 
(1O0YR 6/4) very cobbly coarse sandy 
loam, dark yellowish brown (10YR 4/6) 
moist; weak very fine subangular blocky 
structure; loose, very friable, nonsticky, 
nonplastic; common very fine, fine, 
medium, and coarse roots; 25 percent 
gravel, 35 percent cobbles; strongly acid 
(pH 5.5); clear smooth boundary. 


C—22 to 35 inches; light yellowish brown 
(10YR 6/4) very cobbly coarse sandy 
loam, yellowish brown (10YR 5/6) moist; 
weak very fine granular structure; loose, 
very friable, nonsticky, nonplastic; com- 
mon very fine and fine, few medium and 
coarse roots; 25 percent gravel, 35 percent 
cobbles; strongly acid. 


Remarks: Surface rock fragment cover is 
1 percent. Erosion is negligible. The A hori- 
zon is moderately water repellent. Soil tem- 
perature at 20 inches depth was 55° F on 
7/6/88. Vegetation on the site included Jef- 
frey pine, sugar pine, incense cedar, (20 per- 
cent cumulative cover), black oak, lupine, 
bracken, and sedge. 


Range in Characteristics: Depth of 
the solum is 15 to 35 inches. Rock fragment 
content ranges from 5 to 70 percent for 
gravel, and from 0 to 50 percent for cobbles 
and stones, throughout. Surface rock frag- 
ments range from 1 to 85 percent. Soil reac- 
tion ranges from very strongly acid to neutral, 
with acidity generally decreasing with increas- 
ing soil depth. Base saturation is less than 50 
percent. 


A horizon colors are 10YR, with values 
ranging from 3 to 5 (2 to 4 moist), and chro- 
mas from 2 to 4 (2 to 6 moist). Thickness is 
from 2 to 8 inches. Textures are loamy coarse 
sand, loamy sand, coarse sandy loam, sandy 
loam, or loam with extremely gravelly or 


gravelly modifiers. Structures are single grain 
or massive to moderate fine granular. 


Bw horizon colors are 5YR, 7.5YR, 
10YR, or 2.5Y, with values ranging from 5 to 
7 (3 to 5 moist), and chromas from 2 to 8 (2 
to 6 moist). Thickness is from 8 to 34 inches. 
Textures are coarse sandy loam or sandy 
loam, commonly with very cobbly to gravelly 
modifiers. Structures are weak very fine 
granular to weak fine subangular blocky. 


C horizon colors are 1OYR, with values 
ranging from 7 to 8 (5 to 6 moist), and chro- 
mas from 1 to 4 (3 to 4 moist). Textures are 
loamy sand, coarse sandy loam, or sandy 
loam, commonly with extremely cobbly to 
gravelly modifiers. Structures are massive to 
weak very fine granular. 


Remarks: These soils may be slightly to 
extremely water repellent in more than half the 
pedons. Volcanic ash may be mixed in the A 
horizon, giving the soil a somewhat smeary 
feel. Surface horizons generally show little 
erosion, but are susceptible to sheet and rill 
erosion when unprotected by litter. Some pe- 
dons have AB or BC transitional horizons. 
Although these soils are classified in the xeric 
moisture regime, some sites in the red fir zone 
actually may have a udic moisture regime be- 
cause of soil moisture recharge from summer 
snow melt. If adequate substantiating data 
were available, these soils would be reclassi- 
fied as Typic Dystrochrepts. 


Typic Xerochrepts 


Typic Xerochrepts are moderately deep to 
very deep, well drained to excessively drained 
soils formed in material weathered from 
granitic rock. They occur on moderately steep 
to very steep colluvial mountain sides and 
ridges, glacial moraines, and alluvial bottoms 
at elevations from 5,600 to 10,100 feet in the 
southeastern portion of the survey area. 
Slope steepness ranges from 15 to 75 percent. 
The mean annual precipitation is 10 to 25 
inches. Vegetation series include mixed 
conifer-fir, Jeffrey pine, singleleaf pinyon 
pine, red fir, lodgepole pine, and perennial 
grass. 


A representative pedon (#147) is a loamy- 
skeletal, mixed, frigid Typic Xerochrept in a 
unit of Typic Xerochrepts, 15 to 45 percent 
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slopes (map unit 135). The soil formed from 

granitic colluvium, dominated by granodior- 

ite, on a 20 percent, southeast facing backs- 
lope at 9,650 feet elevation. The soil is lo- 
cated on the north side of Sawmill Creek, 

north of Mule Lake, in SW 1/4, NW 1/4, 8 

23, T 12 S, R 33 E, MDM; Mt. Pinchot NE 

quadrangle; latitude 36° 53' 35", longitude 

118° 20' 31". 

A—0 to 3 inches; very dark grayish brown 
(1OYR 3/2) extremely gravelly coarse 
sand, very dark grayish brown (LOYR 
3/2) moist; single grain to weak very fine 
granular structure; loose, nonsticky, non- 
plastic; few very fine roots; 70 percent 
gravel; abrupt smooth boundary. 


Bw—3 to 11 inches; light gray (LOYR 7/2) 
extremely gravelly sandy loam, grayish 
brown (2.5Y 5/2) moist; massive to weak 
very fine granular structure; loose, non- 
sticky, nonplastic; few very fine, common 
fine, and few medium and roots; 60 per- 
cent gravel, 10 percent cobbles; clear ir- 
regular boundary. 


BC—11 to 23 inches; light gray (LOYR 7/1) 
extremely gravelly sandy loam, pale 
brown (1O0YR 6/3) moist; massive; 
slightly hard, very friable, nonsticky, 
nonplastic; few very fine, fine, medium, 
and coarse roots; 50 percent gravel, 20 
percent cobbles; clear smooth boundary. 


C—23 to 32 inches; white (1OYR 8/1) ex- 
tremely cobbly sandy loam, pale brown 
(10YR 6/2) moist; massive; hard, friable, 
nonsticky, nonplastic; 20 percent gravel, 
50 percent cobbles. 


Remarks: Gravel covers 85 percent of the 
ground surface. The site suffers from mod- 
erate sheet and rill erosion and minor gully 
erosion. The steep slope above the pedon site 
(north) has experienced rock fall events. The 
clay content (field estimated) increases from 1 
percent in the A horizon to 9 percent in the 
Bw horizon, and to 12 percent in the BC hori- 
zon, but no evidence of clay illuviation was 
found; the clay appears to be forming in place. 
Much of the clay is present as pseudomorphs, 
primarily from plagioclase. Cobbles in the 
BC and C horizons are easily broken with a 
shovel. The C horizon nearly classifies as a 
Cr horizon. Soil temperature at 20 inches 


depth was 62° F on 8/15/89. Vegetation in 
the area consisted of red fir (15 percent 
cover), lodgepole pine (10 percent cover), 
whitebark pine (5 percent cover), mountain 
mahogany (5 percent cover), ceanothus (5 
percent cover), penny royal (<1 percent 
cover), and bunch grass (2 percent cover). 


Range in Characteristics: The fol- 
lowing range in characteristics is based on a 
small number of pedon observations; addi- 
tional observations may broaden the range 
somewhat. Depth of the solum is from 16 to 
32 inches. Rock fragment contents range 
from 3 to 70 percent for gravel, and from 0 to 
50 percent for cobbles and stones throughout. 
Surface rock fragments range from 5 to 85 
percent. Soil reaction ranges from very 
strongly acid to slightly acid. 


A horizon colors are 1OYR and 2.5Y, 
with values ranging from 3 to 5 (3 moist), 
and chromas from 1 to 4 (1 to 3 moist). 
Textures are sand or loamy sand, with grav- 
elly through extremely stony modifiers. 
Structures are single grain to weak fine granu- 
lar. 


Bw horizon colors are 10YR and 2.5Y, 
with values ranging from 5 to 7 (4 to 5 
moist), and chromas from 2 to 6 (2 to 6 
moist). Textures are coarse sandy loam or 
sandy loam with gravelly to extremely stony 
modifiers. Structures are weak very fine 
granular or massive. 


Remarks:. Surface layers are moderately 
to extremely water repellent. Surface soils are 
easily disturbed and susceptible to sheet and 
rill erosion. Transitional AB and BC horizons 
are present in some pedons. These soils oc- 
cur only in small map units and as inclusions 
in the southeastern portion of the survey area. 


INCEPTISOLS—UMBREPTS 


Entic Cryumbrepts 


Entic Cryumbrepts are moderately deep to 
very deep, well drained to somewhat exces- 
sively drained soils formed in material weath- 
ered from granitic or, less commonly, meta- 
morphic rocks. These soils are on colluvial 
mountain sides and ridges, glacial moraines, 
alluvial bottoms, and plateaus, at elevations 
ranging from 7,000 to 12,000 feet. Slope 


steepness ranges from 0 to 60 percent, but 
most commonly is approximately 25 percent. 
The mean annual precipitation is 20 to 60 
inches, most of which falls as snow. Vegeta- 
tion series include sagebrush, pinyon pine, 
Jeffrey pine, mixed conifer, red fir, lodgepole 
pine, whitebark pine, and perennial grass. 


A representative pedon (#209) is a sandy, 
mixed, Entic Cryumbrept in a unit of Typic 
Cryorthents — Entic Cryumbrepts complex, 0 
to 45 percent slopes (map unit 112). The soil 
‘formed in mixed granitic glacial till and collu- 
vium dominated by biotite, hornblende gran- 
odiorite, on a six percent, southwest facing 
slope at 8,400 feet elevation, in the lodgepole 
pine vegetation series. The soil is located in 
the Post Corral Creek drainage, in SE 1/4, SE 
1/4, S 15, T 9 S, R 28 E, MDM; Blackcap 
Mountain NW quadrangle; latitude 37° 08' 
29", longitude 118° 53' 58". 


Oi—1 inch to 0; lodgepole pine and grass lit- 
ter. 


A1— to 2 inches; grayish brown (10YR 5/2) 
gravelly loamy coarse sand, black (LOYR 
2/1) moist; single grain; loose, nonsticky, 
nonplastic; many very fine, common fine, 
few medium roots; 15 percent gravel; very 
strongly acid (pH 4.8); abrupt smooth 
boundary. 


A2—2 to 11 inches; grayish brown (1OYR 
5/2) loamy coarse sand, very dark grayish 
brown (1O0YR 3/2) moist; weak fine 
granular structure; loose, nonsticky, non- 
plastic; common very fine, fine, and 
medium, and few coarse roots; 8 percent 
gravel; very strongly acid (pH 5.0); clear 
smooth boundary. 


A3—11 to 27 inches; grayish brown (LOYR 
5/2) loamy coarse sand, very dark grayish 
brown (10YR 3/2) moist; weak fine 
granular structure; loose, nonsticky, non- 
plastic; few very fine and fine, common 
medium, and few coarse roots; 8 percent 
gravel; very strongly acid (pH 5.0); clear 
smooth boundary. 


C1—27 to 35 inches; grayish brown (2.5Y 
5/2) loamy coarse sand, dark grayish 
brown (10YR 4/2) moist; massive to weak 
very fine granular structure; soft, non- 
sticky, nonplastic; few very fine, fine, 
medium, and coarse roots; 5 percent 


gravel; very strongly acid (pH 5.0); grad- 
ual smooth boundary. 


C2—35 to 57 inches; light brownish gray 
(2.5Y 6/2) loamy coarse sand, grayish 
brown (2.5Y 5/2) moist; massive to weak 
very fine granular structure; soft, very fri- 
able, nonsticky, nonplastic; few fine, 
medium, and coarse roots; 2 percent 
gravel; strongly acid (pH 5.0); clear 
smooth boundary. 


C3—57 to 64 inches; light yellowish brown 
(2.5Y 6/4) gravelly loamy coarse sand, 
dark grayish brown (2.5Y 4/2) moist; 
weak very fine granular structure; loose, 
nonsticky, nonplastic; few medium roots; 
20 percent gravel, 5 percent cobbles; 
strongly acid (pH 5.0). 


Remarks: Rock fragments cover 8 percent 
of the ground surface. The Al horizon is a 
recent slope-wash deposit. The Al and A2 
horizons are extremely water repellent, the A3 
horizon is very slightly water repellent, and 
soil below that is wettable. In the immediate 
vicinity, sheet erosion is slight and rill erosion 
is negligible if the soil is covered by grass and 
litter, but both forms of erosion are high to 
severe if the surface is unprotected. Sheet and 
rill erosion are high, even under plant and lit- 
ter cover, on sites that receive overland flow 
from upslope; these sites commonly occur 
below rock outcrops. Soil temperature at 20 
inches depth was 52° F on 8/2/90. Vegetation 
on the site is dominated by lodgepole pine (40 
percent cover), with a scattered understory of 
bunch grasses and sedges. 


Range in Characteristics: Depth of 
the solum is from 8 to 27 inches. Rock frag- 
ment contents, which commonly increase with 
depth, range from 2 to 65 percent for gravel, 
and from 0 to 55 percent for cobbles, stones, 
and boulders, throughout. Surface rock 
fragments range from 6 to 90 percent. Soil 
reaction is extremely acid to slightly acid. 
Base saturation is less than 50 percent 
throughout the pedon. 


A horizon colors are 1OYR (uncommonly 
2.5Y or 7.5YR), with values ranging from 3 
to 6 (2 to 4 moist), and chromas from 1 to 4 
(1 to 3 moist). Textures are loamy coarse 
sand, loamy sand, sandy loam, or loam, 
commonly with gravelly or very gravelly 
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modifiers. Structures are single grain to mod- 
erate, medium granular. Horizon thickness is 
from 2 to 27 inches. 


C horizon colors are 7.5YR, 1OYR, or 
2.5Y, with values ranging from 5 to 7 (3 to 5 
moist), and chromas from | to 6 (3 to 6 
moist). Textures are loamy coarse sand or 
loamy sand, commonly with gravelly or very 
gravelly modifiers. Structural conditions are 
massive or very fine granular. 


Remarks: These soils are slightly to ex- 
tremely water repellent in the surface horizons 
in three-fourths of the pedons. Surface hori- 
zons are highly susceptible to sheet and rill 
erosion when unprotected by litter. Some pe- 
dons have AC or CA transitional horizons. 
Other pedons may have Bw horizons that do 
not qualify as cambic diagnostic horizons be- 
cause their textures are too coarse (1.e., they 
are not finer than very fine sand or loamy very 
fine sand, as required by Soil Taxonomy). 
Volcanic ash may occur as thin superficial 
layers or be mixed in the A horizon. Krotov- 
inas often are present in the pedons. Soil 
moisture regimes mostly are xeric, but may be 
udic in much of the red fir zone because of 
soil moisture recharge from summer 
snowmelt. 


Entic Cryumbrepts, volcanic 


Entic Cryumbrepts, volcanic are moder- 
ately deep to deep, moderately well drained to 
somewhat excessively drained soils formed in 
material weathered dominantly from mafic 
volcanic or metavolcanic rocks. The rocks, 
which may be holocrystalline or pyroclastic, 
most often are basaltic or andesitic in com- 
position, and may have been metamorphosed 
to varying degrees (mafic hornfelses, 
metabreccias, and metalapilli tuffs are in- 
cluded). Unconsolidated deposits may con- 
tain minor amounts of granitic rock, as well as 
other volcanic or metamorphic rocks. These 
soils are on mountain sides and ridges, glacial 
moraines, and alluvial bottoms, at elevations 
between 6,400 to 10,700 feet. Slope steep- 
ness ranges from 0 to 85 percent. Mean an- 
nual precipitation is 30 to 60 inches, most of 
which falls as snow. Vegetation series in- 
clude sagebrush, lodgepole pine, and white- 
bark pine. 


A representative pedon (#69) is a coarse- 
loamy, mixed, Entic Cryumbrept in a unit of 
Typic Cryorthents, tephritic — Xeric Vit- 
ricryands — Rock outcrop complex, volcanic, 
0 to 45 percent slopes (map unit 119). The 
soil, which is an inclusion in this map unit, 
formed in mixed andesitic glacial till and allu- 
vium, on a 25 percent, west-southwest fac- 
ing, glacially scoured backslope at 9,600 feet 
elevation, in the lodgepole pine vegetation se- 
ries. The soil is located in the upper Middle 


Fork San Joaquin River drainage, approxi- 


mately one mile northeast of Garnet Lake, in 
SW 1/4, SW 1/4, S 32,T 2S, R 26 E, MDM; 
Devils Postpile NW quadrangle; latitude 37° 
43' 29", longitude 119° 08' 08". 


Oi—1 inch to 0; lodgepole pine litter. 


A—0O to 6 inches; brown (10YR 5/3) loam, 
very dark grayish brown (10YR 3/2) 
moist; weak very fine granular structure; — 
soft, friable, slightly sticky, nonplastic; 
few very fine, fine, and medium roots; 5 
percent gravel; strongly acid (pH 5.5); 
clear smooth boundary. 


AC—6 to 23 inches; light olive brown (2.5Y 
5/4) gravelly loam, dark brown (10YR 
3/3) moist; weak, very fine subangular 
blocky structure; soft, friable, slightly 
sticky, nonplastic; few very fine and fine, 
common medium and coarse roots; 15 
percent gravel, 5 percent cobbles; strongly 
acid (pH 5.5); gradual smooth boundary. 


C—23 to 37 inches; light yellowish brown 
(2.5Y 6/4) very gravelly loam, dark 
brown (10YR 3/3) moist; moderate very 
fine subangular blocky structure; soft, fri- 
able, slightly sticky, nonplastic; few very 
fine and fine, common medium, and few 
coarse roots; 40 percent gravel, 20 percent 
cobbles; strongly acid (pH 5.5). 


Remarks: Pumice is mixed throughout the 
solum. The surface horizon is water repel- 
lent. Rock outcrop is 20 percent in the vicin- 
ity of the pedon, and rock fragments cover 10 
percent of the ground surface. Grass cover is 
approximately 20 percent. Sheet erosion is 
moderate and gully erosion is slight. Soil 
temperature at 20 inches depth was 48° F on 
8/2/88. 


Range in Characteristics: Depth of 
the solum is from 13 to 27 inches. Rock 
fragment contents, which commonly increase 
with depth, range from 5 to 40 percent for 
gravel, and from 0 to 35 percent for cobbles, 
stones, and boulders, throughout. Surface 
rock fragments range from 10 to 80 percent. 
Soil reaction ranges from extremely acid (pH 
4.0) to strongly acid (pH 5.5). Base satura- 
tion is less than 50 percent throughout the pe- 
don. 


A horizon colors are 10YR, with values 
ranging from 3 to 5 (2 to 3 moist), and chro- 
mas from 2 to 3 (1 to 3 moist). Thickness is 
from 6 to 14 inches. Textures are sandy loam 
or loam, commonly with gravelly through ex- 
tremely cobbly modifiers. Structures are 
weak, very fine granular to moderate, very 
fine granular. 


C horizon colors are 1OYR or 2.5Y, with 
values ranging from 5 to 6 (3 to 4 moist), and 
chromas from 2 to 4 (3 to 4 moist). Textures 
are sandy loam or loam, commonly with 
gravelly through extremely cobbly modifiers. 
Structures are subangular blocky or granular. 


Remarks: These soils have formed from 
dark colored, mafic, fine grained parent rocks 
that influence soil properties, most notably 
color and texture. The soils are moderately 
water repellent in the surface horizons in ap- 
proximately half of the pedons. Surface hori- 
zons are susceptible to sheet and rill erosion 
when unprotected by litter. Some pedons 
have AC or CA transitional horizons. Vol- 
canic ash may occur as thin superficial layers 
or be mixed in the A horizon. Krotovinas of- 
ten are present in the pedons. Soil moisture 
regimes are xeric. 


Typic Cryumbrepts 


Typic Cryumbrepts are deep to very deep, 
well drained to somewhat excessively drained 
soils formed in material weathered dominantly 
from granitic rock, and to a minor extent from 
volcanic or metamorphic rock. These soils 
are on mountain sides and ridges, glacial 
moraines, and alluvial bottoms at elevations 
between 6,400 to 11,600 feet. Slope steep- 
ness ranges from 0 to 45 percent. Mean an- 
nual precipitation is 15 to 50 inches, most of 
which falls as snow. Vegetation series in- 


clude red fir, lodgepole pine, whitebark pine, 
and alpine dwarf scrub. 


A representative pedon (# 7) is a coarse- 
loamy, mixed Typic Cryumbrept in a unit of 
Typic Cryorthents — Typic Cryumbrepts — 
Rock outcrop complex, 0 to 45 percent slopes 
(map unit 113). The soil formed in granitic 
glacial till on a 12 percent, south facing slope 
at 10,100 feet elevation, in the lodgepole pine 
vegetative series. The soil is located in the 
Cold Creek drainage, about 1/2 mile south of 
Goodale Pass in NE 1/4, SW 1/4,85,T6S, 
R 28 E, MDM; Mt. Abbot NW quadrangle; 
latitude 37° 27' 08", longitude 118° 56' 30". 


Oi—1/4 inch to 0; grass and lodgepole pine 
litter. 


A—O to 10 inches; yellowish brown (10OYR 
5/4) sandy loam, very dark grayish brown 
(10YR 3/2) moist; weak, very fine granu- 
lar structure; soft, very friable, nonsticky, 
nonplastic; many very fine and fine roots; 
8 percent gravel; strongly acid (pH 5.5); 
clear, smooth boundary. 


Bwl—10 to 18 inches; yellowish brown 
(10YR 5/4) sandy loam, dark yellowish 
brown (1OYR 3/4) moist; moderate, 
medium granular structure; soft, very fri- 
able, nonsticky, nonplastic; many very 
fine and fine, few medium and coarse 
roots; 12 percent gravel; strongly acid (pH 
5.5); clear, smooth boundary. 


Bw2—18 to 30 inches; dark yellowish brown 
(1OYR 4/4) gravelly sandy loam, dark 
brown (10YR 3/3) moist; massive, 
breaking to moderate fine granular struc- 
ture; soft, very friable, nonsticky, non- 
plastic; common very fine and fine roots; 
15 percent gravel, 2 percent cobbles; 
strongly acid (pH 5.5); clear smooth 
boundary. 


C—30 to 41 inches; dark brown (10YR 4/3) 
very gravelly coarse sandy loam, dark 
yellowish brown (10YR 3/4) moist; mod- 
erate, fine granular structure; soft, very 
friable, nonsticky, nonplastic; common 
very fine and fine roots; 35 percent gravel, 
15 percent cobbles; strongly acid (pH 
Ss0) 


Remarks: The A horizon is slightly water 
repellent. Surface coarse fragments, consist- 
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ing of gravel and scattered stones and boul- 
ders, cover approximately 20 percént of the 
area. Sheet erosion is moderate on bare soil 
surfaces. No pumice was detected in the soil, 
although the surface horizon appears to have a 
low bulk density that is common in pumicious 
soils. Soil temperature at 20 inches depth was 
AT’ F on 7/17/87. 


Range in characteristics: Depth of 
the solum is 16 to 39 inches. Rock fragment 
contents throughout range from 0 to 60 per- 
cent for gravel, and 0 to 50 percent for cob- 
bles, stones and boulders. Surface rock 
fragments range from 0 to 65 percent. Soil 
reaction is extremely acid to strongly acid. 
Base saturation is less than 50 percent 
throughout the pedon. 


A horizon colors are 10YR, or rarely 7.5 
YR, with values ranging from 3 to 6 (2 to 3 
moist), and chromas from 2 to 4 (1 to 4 
moist). Thickness is from 2 to 21 inches. 
Textures are loamy sand, coarse sandy loam, 
sandy loam, or loam, commonly with very 
gravelly or gravelly modifiers. Structures are 
single grain to weak, medium subangular 
blocky or massive. 


Bw horizon colors are 7.5YR, 10YR, or 
2.5Y, with values ranging from 3 to 6 (2 to 4 
moist), and chromas from 3 to 6 (2 to 6 
moist). Thickness is from 4 to 20 inches. 
Textures are loamy sand, coarse sandy loam, 
sandy loam, or loam, commonly with very 
cobbly through gravelly modifiers. Structures 
are weak, fine granular to moderate, fine sub- 
angular blocky or massive. 


C horizon colors are 5YR, 7.5YR, 1OYR, 
2.5Y, or SY, with values ranging from 5 to 7 
(3 to 7 moist), and chromas from 2 to 8 (2 to 
6 moist). Gravel content is between 20 and 
60 percent. Textures are loamy sand, coarse 
sandy loam, or sandy loam with very cobbly 
or very gravelly to gravelly modifiers. 


Remarks: Volcanic ash may be mixed in 
the A horizon. Approximately two-thirds of 
the pedons are slightly to moderately water 
repellent in the surface horizon; water repel- 
lency tends to increase with the presence of 
volcanic ash. In some areas, overwash of 
very gravelly loamy coarse sand or loamy 
sand covers the surface. Some pedons have 
AB, BA, BC, or CB transitional horizons. 


Rock fragment content is negligible in pedons 
formed in small flood plains. The soil mois- 
ture regime dominantly is xeric, but may be 
udic in much of the red fir zone because of 
soil moisture recharge from summer snow 
melt. 


Typic Cryumbrepts, volcanic 


Typic Cryumbrepts, volcanic, are moder- 
ately deep to deep, well drained to somewhat 
excessively drained soils formed in material 
weathered from dark colored, fine grained 
rock, including andesite, basalt, metavolcanic 
rock, or, east of the Sierran Crest, hornfels. 
Occasionally, minor amounts of granitic rock 
may be mixed with the volcanic deposits. 
These soils are on mountain sides and ridges, 
and infrequently on glacial moraines, at eleva- 
tions between 7,700 and 11,100 feet. Slope 
steepness ranges from 0 to 60 percent. The 
mean annual precipitation is 35 to 50 inches, 
most of which falls as snow. Vegetation se- 
ries include red fir, lodgepole pine, and 
whitebark pine. 


A representative pedon (#15) is a loamy- 
skeletal, mixed Typic Cryumbrept, volcanic, 
in a unit of Typic Cryumbrepts — Xeric Vit- 
ricryands — Rock outcrop complex, volcanic, 
0 to 45 percent slopes (map unit 138). The 
soil formed on a 13 percent, west-southwest 
facing slope of basaltic colluvium at 9,900 
feet elevation, in the lodgepole pine vegetation 
series. The soil is located east of Lake Edi- 
son, 1 1/2 miles west-southwest of Volcanic 
Knob, in NW 1/4, NE 1/4, S 33, T 6S, R 28 
E, MDM; Mt. Abbot NW quadrangle; latitude 
37° 23' 18", longitude 118° 54' 54", 


Oi—1 inch to 0; lodgepole pine litter. 


A—0O to 9 inches; brown (1OYR 5/3) very 
gravelly sandy loam, dark brown (10YR 
3/3) moist; moderate medium granular 
structure; soft, very friable, nonsticky, 
nonplastic; common very fine and fine, 
few medium roots; 35 percent gravel, 2 
percent cobbles; strongly acid (pH 5.5); 
abrupt smooth boundary. 


BA—9 to 15 inches; brown (10YR 5/3) cob- 
bly loam, dark brown (7.5YR 3/4) moist; 
weak, fine subangular blocky structure; 
soft, very friable, nonsticky, nonplastic; 
few very fine, common fine, medium, and 


coarse roots; 8 percent gravel, 20 percent 
cobbles; strongly acid (pH 5.5); clear 
smooth boundary. 


Bw—15 to 35 inches; brown (10YR 5/3) very 
cobbly loam, brown (7.5YR 4/4) moist; 
massive breaking to weak fine subangular 
blocky structure; soft, very friable, non- 
sticky, nonplastic; few very fine, common 
fine and medium, few coarse roots; 16 
percent gravel, 20 percent cobbles; 
strongly acid (pH 5.5); clear smooth 
boundary. 


C—35 to 37 inches; pale brown (10YR 6/3) 
extremely stony sandy loam, brown 
(7.5YR 5/4) moist; massive; soft, very 
friable, nonsticky, nonplastic. 


Remarks: The A horizon is slightly water 
repellent. Surface coarse fragment cover is 40 
percent, consisting of gravel. Exposed soil 
suffers from sheet, rill, and gully erosion. 
Soil temperature at 20 inches depth was 47° F 
on 8/12/87. Vegetation on the site included 
lodgepole pine (40 percent cover), lupine and 
other forbes (5 percent cover), and grass (2 
percent cover). 


Range in Characteristics: Depth of 
the solum is 16 to 48 inches. Surface rock 
fragments range from 1 to 65 percent. Soil 
reaction is extremely acid to strongly acid. 
Base saturation is less than 50 percent 
throughout the pedon. 


A horizon colors are SYR, 7.5YR, or 
10YR, with values ranging from 4 to 5 (2 to 3 
moist), and chromas from 2 to 4 (1 to 4 
moist). Horizon thickness is from 5 to 11 
inches. Textures are sandy loam or loam, 
commonly with gravelly to very gravelly 
modifiers. Rock fragment content ranges 
from 2 to 35 percent for gravel, and 0 to 20 
percent for cobbles. Structures are weak, fine 
granular to moderate, medium subangular 
blocky. 


Bw horizon colors are 7.5YR or 10YR, 
with values ranging from 5 to 6 (2 to 4 
moist), and chromas from 3 to 4 (2 to 4 
moist). Thickness is from 6 to 43 inches. 
Textures are sandy loam or loam, with grav- 
elly to very cobbly modifiers. Rock fragment 
content ranges from 0 to 45 percent for 
gravel, and 5 to 45 percent for cobbles and 


stones. Structures are weak, fine granular to 
moderate, medium subangular blocky. 


C horizon colors are 7.5YR or 1LOYR, 
with values ranging from 5 to 6 (3 to 4 
moist), and chromas from 3 to 6 (2 to 6 
moist). Textures are sandy loam, commonly 
with gravelly to extremely stony modifiers. 
Rock fragment content ranges from 8 to 55 
percent for gravel, and 15 to 50 percent for 
cobbles. 


Remarks: These soils may or may not 
be slightly to moderately water repellent in the 
surface horizon. Minor amounts of volcanic 
ash may be mixed in the surface horizon. 
Surface horizons are susceptible to sheet and 
rill erosion when unprotected. Some soils 
have smeary consistence in the Bw horizons. 
Soils containing volcanic ash and having 
smeary consistence are marginal to Andisols. 
Krotovinas often are present. Some pedons 
have BA, BC, or CB transitional horizons. 
Soil moisture regimes are xeric to udic. 


Entic Xerumbrepts 


Entic Xerumbrepts are moderately deep to 
very deep, well drained to somewhat exces- 
sively drained soils formed in material weath- 
ered from granitic rocks, with an occasional 
acmixture of volcanic rocks. These soils are 
on residual and colluvial mountain sides and 
in glacial till at elevations ranging from 3,000 
to 9,600 feet. They reach their maximum ele- 
vation east of the Sierran Crest on brush or 
pinon pine covered southerly facing slopes. 
West of the Sierran Crest, their upper eleva- 
tional limit is approximately 1,000 feet lower 
on comparable landscape positions. Slope 
steepness ranges from 0 to 85 percent. Mean 


- annual precipitation is 20 to 45 inches. Vege- 


tation series include big sage, white leaf man- 
zanita, single leaf pinon pine, Jeffrey pine, 
mixed conifer-fir, and mixed conifer-pine. 


A representative pedon (#49) is a loamy- 
skeletal, mixed, frigid, Entic Xerumbrept that 
is an inclusion in a unit of Rock outcrop — 
Typic Cryorthents complex, 0 to 45 percent 
slopes (map unit 147). The soil formed in a 
granitic glacial deposit, on a 50 percent, 
southeast facing slope at 8,500 feet elevation, 
in the manzanita vegetation series. The soil is 
located in the lower end of North Fork Mono 
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Creek drainage, in SW 1/4, SE 1/4, S 16, T 6 
S, R 28 E, MDM; Mt. Abbot NW quadrangle; 
latitude 37° 25' 07", longitude 118° 54' 59". 


Oi—1/4 inch to 0; manzanita leaves. 


A—O to 8 inches; dark gray (1OYR 4/1) 
coarse sandy loam, black (N 2/0) moist; 
single grain; loose, nonsticky, nonplastic; 
few very fine and fine roots; 5 percent 
gravel, 5 percent cobbles; very strongly 
acid (pH 5.0); gradual wavy boundary. 


AC—8 to 20 inches; very dark gray (LOYR 
3/1) cobbly coarse sandy loam, black 
(1OYR 2/1) moist; single grain; loose, 
nonsticky, nonplastic; common very fine, 
fine, and medium roots; 10 percent gravel, 
10 percent cobbles; very strongly acid (pH 
5.0); clear wavy boundary. 


C—20 to 40 inches; brown (10YR 5/3) ex- 
tremely stony coarse sandy loam, very 
dark gray (LOYR 3/1) moist; single grain; 
loose, nonsticky, nonplastic; few very 
fine, fine, and medium roots; 10 percent 
gravel, 20 percent cobbles, 50 percent 
stones; very strongly acid (pH 5.0). 


Remarks: The upper 4 inches of the A 
horizon contains volcanic ash, and is moder- 
ately water repellent. Rock outcrop is not ex- 
posed in the vicinity of the pedon. Rock 
fragments cover 35 percent of the ground sur- 
face. Sheet erosion is low. Soil temperature 
at 20 inches depth was 65° F on 7/19/88. 
Vegetation on the site is manzanita (80 percent 
cover), bitter cherry (5 percent cover), Jeffrey 
pine (4 percent cover), and juniper (2 percent 
cover). 


Range in Characteristics: Depth of 
the solum is from 12 to 20 inches. Rock 
fragment contents, which tend to increase 
with depth, range from 5 to 65 percent for 
gravel, and 0 to 70 percent for cobbles, 
stones, and boulders, throughout. Surface 
rock fragments range from 5 to 75 percent. 
Soil reaction ranges from extremely acid (pH 
4.0) to moderately acid (pH 6.0). Base satu- 
ration is less than 50 percent throughout the 
pedon. 


A horizon colors are 7.5YR or 10YR, 
with values ranging from 3 to 4 (2 to 3 
moist), and chromas from 1 to 3 (0 to 2 
moist). Horizon thickness is from 8 to 9 


inches. Textures are sand, loamy sand, 
coarse sandy loam, or sandy loam, often with 
very gravelly, gravelly, or cobbly modifiers. 
Structures are single grain to weak medium 
subangular blocky. 


C horizon colors are 7.5YR or 1OYR with 
values ranging from 5 to 6 (3 to 5 moist), and 
chromas from 2 to 3 (1 to 3 moist). Textures 
are loamy sand, coarse sandy loam, or sandy 
loam, commonly with extremely stony to 
gravelly modifiers. Structural conditions are 
single grain or massive. 


Remarks: Apart from occurrences in the 
Monarch Wilderness in the Middle Fork 
Kings River drainage, these soils are inclu- 
sions in several map units, most notably those 
containing Typic Xerumbrepts and Dystric 
Xerochrepts. Although they have a mesic or 
frigid temperature regime, these soils can oc- 
cur on brush covered southerly aspects in 
units dominated by cryic temperature regime 
soils, including Typic Cryorthents. The soils 
are slightly to extremely water repellent in the 
surface horizons in approximately 60 percent 
of the pedons. Surface horizons are highly 
susceptible to sheet and rill erosion when un- 
protected by litter. Some pedons have AC or 
CA transitional horizons. Volcanic ash may 
occur as thin superficial layers or be mixed in 
the A horizon. Krotovinas often are present. 
Soil moisture regimes are xeric. 


Typic Xerumbrepts 


Typic Xerumbrepts are deep to very deep, 
well drained to somewhat excessively drained 
soils formed in material weathered from 
granitic rock, with an occasional admixture of 
volcanic rocks. These soils are on colluvial 
mountain sides, at elevations ranging from’ 
2,600 to 9,400 feet. Slope steepness ranges 
from 0 to 55 percent. The mean annual pre- 
cipitation is 20 to 50 inches. Vegetation series 
is mixed conifer-pine, mixed conifer-fir, 
white leaf manzanita, and Jeffrey pine. 


A representative pedon (#36) is a sandy, 
mixed, frigid Typic Xerumbrept in a unit of 
Dystric Xerorthents — Rock outcrop — Typic 
Xerumbrepts complex, 0 to 30 percent slopes 
(map unit 126). The soil formed in granodi- 
orite on a south-southeast facing, 30 percent 
backslope at 5,360 feet elevation, in the mixed 


conifer vegetation series. The soil is located 
in the Middle Fork San Joaquin River 
drainage, approximately 1/2 mile southwest of 
Cassidy Meadows, northeast of Balloon 
Dome in NE 1/4, NW 1/4, S 26, T 5S, R 25 
E, MDM; Kaiser Peak NW quadrangle; 
latitude 37° 28' 14", longitude 119° 12' 28". 


Oi—1 inch to 0; oak leaves and pine needles. 


A1—O to 2 inches; dark grayish brown (2.5Y 
4/2) coarse sandy loam, black (1OYR 2/1) 
moist; massive; soft, very friable, non- 
sticky, nonplastic; many very fine roots; 
10 percent gravel; strongly acid (pH 5.5); 
clear, smooth boundary. 


~ A2—2 to 6 inches; dark grayish brown (2.5Y 
4/2) coarse sandy loam, black (1OYR 2/1) 
moist; moderate, fine subangular blocky 
structure; soft, friable, nonsticky, non- 
plastic; common very fine and fine roots; 
3 percent gravel; strongly acid (pH 5.5); 
clear, wavy boundary. 


Bw—6 to 14 inches; light olive brown (2.5Y 
5/4) sandy loam, dark brown (10YR 3/3) 
moist; massive; soft, very friable, non- 
sticky, nonplastic; many very fine, fine, 
and medium, and few coarse roots; 3 per- 
cent gravel; strongly acid (pH 5.5); clear 
wavy boundary. 


BC—14 to 24 inches; light yellowish brown 
(2.5Y 6/4) gravelly loamy coarse sand, 
dark yellowish brown (10YR 4/4) moist; 
moderate very fine granular structure; 
soft, friable, nonsticky, nonplastic; com- 
mon very fine, many fine and medium 
roots; 15 percent gravel, 2 percent cob- 
bles; strongly acid (pH 5.5); clear, wavy 
boundary. 


C—24 to 34 inches; light olive brown (2.5Y 


5/4) very cobbly loamy coarse sand, dark 


yellowish brown (10YR 3/4) moist; weak, 
fine granular structure; soft, friable, non- 
sticky, nonplastic; many fine roots; 25 
percent gravel, 25 percent cobbles; 
strongly acid (pH 5.5). 


Remarks: Surface coarse fragments cover 
approximately 10 percent of the area. The A 
horizon is extremely water repellent. Sheet 
erosion is slight on bare soil surfaces. Roots 
in the A2 horizon dominantly are horizontal. 
Soil temperature at 20 inches depth was 57° F 


on 7/7/88. Vegetation at the site included in- 
cense cedar (10 percent cover), ponderosa 
pine (5 percent cover), sugar pine (5 percent 
cover), black oak (2 percent cover), honey 
suckle (7 percent cover), and grass (2 percent 
cover). 


Range in characteristics: The follow- 
ing range in characteristics is based on a small 
number of pedon observations; additional ob- 
servations may broaden the range somewhat. 
Depth of the solum is 20 to 35 inches. Rock 
fragment contents range from 3 to 30 percent 
for gravel, and 0 to 30 percent for cobbles, 
stones, and boulders. Surface rock fragments 
range from 10 to 25 percent. Soil reaction is 
very strongly acid to neutral. 


A horizon colors are 1OY or 2.5Y, with 
values ranging from 3 to 5 (2 to 3 moist), and 
chromas from | to 3 (1 to 2 moist). Thick- 
ness is from 4 to 8 inches. Textures are 
coarse sandy loam or sandy loam. Structures 
are moderate, fine subangular blocky or mas- 
sive. 


Bw horizon colors are LOYR or 2.5Y, 
with values ranging from 4 to 6 (2 to 4 
moist), and chromas from 3 to 5 (2 to 4 
moist). Thickness is between 6 and 10 
inches. Textures are coarse sandy loam or 
sandy loam. Structures are weak, fine granu- 
lar to weak, fine subangular blocky or mas- 
sive. 


C horizon colors are 1OYR or 2.5Y, with 
values ranging from 4 to 6 (2 to 4 moist), and 
chromas from 3 to 5 (3 to 5 moist). Textures 
are loamy coarse sand, loamy sand, coarse 
sandy loam, or sandy loam. Gravel content is 
between 15 to 30 percent, and cobbles and 
stones between 0 and 30 percent. 


Remarks: These soils are slightly to ex- 
tremely water repellent in the surface hori- 
zons. Some pedons have AB or BC transi- 
tional horizons. 


MOLLISOLS 


Typic Cryoborolls 


Typic Cryoborolls are deep to very deep, 
well drained to somewhat excessively drained 
soils formed in material weathered from 
granitic, or less often, volcanic rocks. These 
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soils occur on moderately steep to extremely 
steep colluvial mountain sides and glacial 
moraines at elevations ranging from 6,800 to 
11,600 feet, dominantly east of the Sierran 
Crest. Slope steepness ranges from 15 to 85 
percent. Mean annual precipitation is 8 to 25 
inches. Vegetation series include single leaf 
pinon pine, curl leaf mountain mahogany, big 
sagebrush, limber pine, and Jeffrey pine. 


A representative pedon (#152) is a loamy- 
skeletal, mixed, Typic Cryoboroll in a unit of 
Entic Haploxerolls — Typic Cryoborolls — 
Rock outcrop association, 50 to 85 percent 
slopes (map unit 145). The soil formed from 
granitic colluvium dominated by quartz mon- 
zonite on a 55 percent east-southeast facing 
backslope at 9,400 feet elevation in the curl 
leaf mountain mahogany vegetation series. 
The soil is located in the Shepherd Creek 
drainage, in the southeastern portion of the 
survey area, NE 1/4, NW 1/4, S 20, T 14S, 
R 34 E, MDM; Mt. Whitney NE quadrangle; 
latitude 36° 42' 27", longitude 118° 18' 05". 


Oi—1/2 inch to 0; mountain mahogany 
leaves. 


A—O to 9 inches; dark grayish brown (LOYR 
4/2) extremely gravelly loamy sand, very 
dark brown (10 YR 2/2) moist; single 
grain; loose, nonsticky, nonplastic; com- 
mon very fine roots; 30 percent gravel, 25 
percent cobbles, 10 percent stones; neutral 
(pH 6.8); clear smooth boundary. 


AC—9 to 20 inches; brown (10YR 5/3) ex- 
tremely gravelly coarse sandy loam, dark 
brown (10 YR 3/3) moist; weak, very fine 
granular structure; soft, very friable, 
nonsticky, nonplastic; few very fine, fine, 
and medium roots; 30 percent gravel, 25 
percent cobbles, 10 percent stones; neutral 
(pH 6.8); clear smooth boundary. 


CA—20 to 36 inches; pale brown (1LOYR 6/3) 
extremely gravelly coarse sandy loam, 
dark brown (10YR 4/3) moist; weak, very 
fine granular structure; soft, very friable, 
nonsticky, nonplastic; few very fine, fine, 
and medium roots; 35 percent gravel, 30 
percent cobbles, 5 percent stones; neutral 
(pH 6.7); abrupt smooth boundary. 


C—36 to 44 inches; pinkish gray (7.5YR 6/2) 
extremely gravelly sandy loam, brown 
(7.5YR 5/2) moist; massive; slightly hard, 


friable, nonsticky, nonplastic; few very 
fine, fine, medium, and coarse roots; 65 
percent weathered gravel. 


Remarks: The A horizon is extremely 
water repellent; the AC horizon is moderately 
water repellent; and the CA horizon and sub- 
stratum are wettable. Rock outcrop comprises 
15 percent of the area, and surface coarse 
fragments cover 75 percent of the remaining 
ground. Surface stability is low, as evidenced 
by extreme sheet erosion. Humus is notice- 


ably mixed with the A horizon. The C hori- 


zon, which nearly classifies as a Cr horizon, 
is dominated by soft rock that can be crushed 
by hand revealing pseudomorphs of weath- 
ered feldspar. Deep seated stability of the site 
appears high. Soil temperature at 20 inches 
depth was 59° F on 8/13/89. Vegetation on 
the site included mountain mahogany (60 per- 
cent cover, 20 percent dead), single leaf pinon 
pine (5S percent cover), big sage (5 percent 
cover). 


Range in Characteristics: Depth of 
the solum is from 8 to 36 inches. Rock frag- 
ment contents above any Cr horizon range 
from 5 to 60 percent for gravel, and 0 to 55 
percent for cobbles, stones, and boulders. 
Surface rock fragments range from 15 to 75 
percent. 


A horizon colors are 1OYR, with values 
ranging from 3 to 5 (2 to 3 moist), and chro- 
mas from 1 to 3 (1 to 3 moist). Thickness is 
from 4 to 12 inches. Textures are loamy 
sand, coarse sandy loam, or sandy loam, 
commonly with extremely gravelly or very 
cobbly through gravelly modifiers. Structures 
are single grain to moderate medium granular. 


C horizon colors are 1OYR or 2.5 Y with 
values ranging from 5 to 6 (3 to 4 moist), and 
chromas from 4 to 6 (3 to 6 moist). Textures 
are loamy sand, coarse sandy loam, or sandy 
loam, commonly with extremely stony to very 
gravelly modifiers. Structures are single grain 
to weak, very fine granular or massive. 


Remarks: These soils are slightly to ex- 
tremely water repellent in the surface horizons 
in approximately three-fourths of the pedons. 
Surface horizons are highly susceptible to 
sheet and rill erosion when unprotected by 
litter. Some pedons have multiple A horizons 
or AC or CA transitional horizons. Volcanic 


ash normally is not detectable. Soil moisture 
regimes are xeric or aridic bordering on xeric. 


Entic Haploxerolls 


Entic Haploxerolls are moderately deep to 
very deep, well drained to somewhat 
excessively drained soils formed in material 
weathered from granitic rock. These soils 
occur on steep to very steep colluvial 
mountain sides, ridges, glacial moraines, and 
canyon bottoms at elevations ranging from 
2,500 to 8,400 feet in the lower Middle Fork 
Kings River drainage and in the southern 
portion of the eastern Sierra. Slope steepness 
ranges from 30 to 75 percent. Mean annual 
precipitation is 8 to 25 inches. Vegetation 
series include mariposa manzanita, and mixed 
conifer—pine west of the Sierran Crest and 
Jeffrey pine, single leaf pinon pine, big 
sagebrush, and perennial grass east of the 
Crest. 


A representative pedon (#218) is a sandy- 
skeletal, mixed, mesic, Entic Haploxeroll in a 
unit of Typic Xerorthents — Entic Haploxe- 
rolls — Typic Xerochrepts complex, 35 to 75 
percent slopes (map unit 128). The soil 
formed from mixed granitic colluvium, domi- 
nated by quartz monzonite, on a 64 percent, 
north-northwest facing, backslope at 7,000 
feet elevation, in the single leaf pinon pine 
vegetation series. The soil is located in 
Wormhole Canyon, in the Cottonwood Creek 
drainage, SE 1/4, NW 1/4, S 33,T 17S,R 
36 E, MDM; Olancha NE quadrangle; latitude 
36° 24' 49", longitude 118° 05' 08". 


Oi—1/2 to 0 inches; pinon pine litter. 


A1— to 6 inches; grayish brown (LOYR 5/2) 
very gravelly sand, very dark grayish 
brown (10YR 3/2) moist; weak, very fine 
granular structure; loose, nonsticky, non- 
plastic; few very fine, fine, and medium 
roots; 30 percent gravel, 5 percent cob- 


bles; very strongly acid (pH 5.0); abrupt 


wavy boundary. 


A2—6 to 17 inches; brown (10YR 5/3) ex- 
tremely gravelly loamy coarse sand, dark 
brown (1O0YR 3/3) moist; massive, 
breaking to weak, very fine granular 
structure; loose, nonsticky, nonplastic; 
few very fine and fine, common medium, 
few coarse roots; 50 percent gravel, 10 


percent cobbles; moderately acid (pH 5.8); 
clear wavy boundary. 


C—17 to 35 inches; light olive brown (2.5Y 
5/4) very bouldery loamy coarse sand, 
dark grayish brown (2.5Y 4/2) moist; 
massive, breaking to weak fine granular; 
loose, nonsticky, nonplastic; few fine and 
medium roots; 15 percent gravel, 50 per- 
cent weathered boulders; moderately acid 
(pH 5.8). 


Remarks: Rock outcrop comprises 5 per- 
cent of the area, and surface rock fragments 
cover 40 percent of the remaining ground. All 
horizons are moderately water repellent. Sur- 
face stability is low, as evidenced by high 
sheet and rill erosion of the surface soil. The 
soil's resistance to disturbance increases 
somewhat at the top of the A2 horizon; 
nonetheless, the soil breaks out loose, with no 
apparent cementing agent. The C horizon 
consists of weathered granitic boulders inter- 
spersed with soil and unweathered gravel. 
Deep-—seated stability of the pedon site appears 
high. Soil temperature was 101° F at 1/4 
inch, 84° F at one inch, and 61° F at 20 inches 
depth on 7\4\91. Vegetation at the site con- 
sisted of single leaf pinon pine (55 percent 
cover), bitterbrush, Ribes, big sage, and 
mountain mahogony (each less than 1 percent 
cover). 


Range in Characteristics: Depth of 
the solum is from 11 to 19 inches. Rock 
fragment contents, which commonly increase 
with depth, range from 0 to 60 percent for 
gravel, and from 0 to 60 percent for cobbles, 
stones, and boulders, throughout. Surface 
rock fragments range from 0 to 60 percent. 


A horizon colors are 1OYR or 5Y, with 
values ranging from 3 to 6 (2 to 4 moist), and 
chromas from 2 to 3 (1 to 3 moist). Horizon 
thickness is from 8 to 17 inches. Textures are 
sand, loamy sand, or sandy loam, commonly 
with extremely gravelly to gravelly modifiers. 
Structures are single grain to weak, medium 
subangular blocky or are massive. 


C horizon colors are LOYR to SY, with 
values ranging from 4 to 6 (2 to 4 moist), and 
chromas from 2 to 4 (1 to 3 moist). Textures 
are sand, loamy sand, or sandy loam, com- 
monly with extremely cobbly or very boul- 
dery to gravelly modifiers. Structures range 
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from single grain to weak, fine granular, or 
they are massive. 


Remarks: These soils are slightly to ex- 
tremely water repellent in approximately 50 
percent of the pedons. Surface horizons are 


susceptible to sheet erosion, and whole soils 
are susceptible to debris avalanches. Some 
pedons have AC or CA transitional horizons. 
Soil moisture regimes are xeric to aridic. 


Glossary 


Acid igneous: A rock formed by solidifi- 
cation of silica-rich magma, and, if crys- 
talline, normally having quartz, ortho- 
clase, sodic plagioclase, and often mus- 
covite as its major minerals. Includes the 
intrusive rocks granite and quartz mon- 
zonite if minerals are large enough to rec- 
ognize with the naked eye (i.e., phaner- 
itic), and the extrusive rocks rhyolite, 
latite, and quartz latite if minerals are too 
small to recognize (i.e., aphanitic). 
Pumice and obsidian are noncrystalline 
acid igneous rocks. See also felsic. 


Aggregate, soil: A group or cluster of soil 
particles held together by various cement- 
ing agents, including clay and humus. 
See also ped and clod. 


Alluvium: Material, including cobbles, 
gravel, sand, silt, and clay, deposited by a 
stream; a soil parent material. 


Amorphous: Having a random arrangement 
of constituents, such as atoms in a rock. 
Applied to glass, which is noncrystalline 
rock or soil material of volcanic origin; 
includes obsidian and pumice in its vari- 
ous forms including ash, lapilli, and cin- 
ders. 


Andesite: A fine grained, mafic volcanic 
rock rich in plagioclase and ferromagne- 
sian minerals. Similar to, but slightly 
more silicic than, basalt. 


Andie: Generally, referring to soils having 
high aluminum and iron concentrations, 
high phosphate retention, low bulk den- 
sity, and usually a significant amount of 
volcanic glass. A soil must have andic 
properties to be classified in the soil order 
Andisol. The complete technical defini- 
tion is given in Keys to Soil Taxonomy 
(Soil Survey Staff, 1992). 


Aquifer: An underground reservoir beneath 
the water table, that stores and transmits 
water. 


Ash: Amorphous volcanic debris, including 
pumice, smaller than 2 mm diameter. 
Also, residue from a fire. 


Aspect: The direction a slope faces, such as 
north-facing or south-facing. 


Association, soil: A group of soils or 
miscellaneous areas geographically related 
in a characteristic repeating pattern, and 
defined and delineated as a single map 
unit. The major components can be sepa- 
rated into individual map units with more 
intensive mapping at a scale of about 
1:24,000. 


Back slope: The landform position or com- 
ponent that comprises the steepest inclined 
surface and principal element of many hill 
sides. Back slopes, which descend from 
the shoulder to the foot slope, commonly 
are steep and linear in profile, and may or 
may not include cliff segments. 


Basalt: A fine grained, dark colored, mafic 
volcanic rock rich in plagioclase and fer- 
romagnesian minerals, and generally 
lacking quartz and potassic feldspars. 
Similar to, but slightly more basic than, 
andesite. 


Base saturation: The relative proportion of 
nonacid cations to total cations adsorbed 
to soil particle surfaces. Nonacid cations 
commonly are Ca2t, Mg2+, Kt, and 
Nat: acidic cations are Ht+ and Al3+. The 
total of acid and nonacid cations is the 
soil's cation exchange capacity. 


Basic igneous: A rock formed by solidifi- 
cation of ferromagnesian-rich (mafic) 
magma, and, if crystalline, normally hav- 
ing calcic plagioclase, pyroxenes, and of- 
ten biotite as dominant minerals, while 
lacking in more silicic minerals such as 
quartz, orthoclase, and muscovite. In- 
cludes the intrusive rocks gabbro and 
diorite if minerals are large enough to rec- 
ognize with the naked eye (1.e., phaner- 
itic), and the extrusive rocks basalt and 
andesite if minerals are too small to rec- 
ognize (i.e., aphanitic). Scoria is a non- 
crystalline basic igneous rock. See also 
mafic. 
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Batholith: A large body of igneous intru- 
sive (plutonic) rock, often regional in ex- 
tent, such as the Sierra Nevada batholith. 


Boulder: A rock fragment larger than 2 feet 
diameter. 


Breccia: A rock consisting of welded or 
cemented coarse angular fragments. 


Buffering capacity: A measure of the 
soil's ability to resist chemical change, 
including a decrease in pH caused by acid 
precipitation, or an increase in pH caused 
by fire. 


Bulk density: Mass of soil solids divided 
by volume of total soil; commonly ex- 
pressed as gicm3 or Ib/ft3. 


Cation: An atom carrying a positive electri- 
cal charge. Cations adhere to humus and 
clay surfaces, and some are taken up by 
plants as nutrients. 


Cation exchange capacity: The sum 
mass of cations adsorbed to a given mass 
of soil; commonly expressed as mil- 
liequivalents of cations per 100 grams of 
dry soil, or centimoles of positive charges 
held by one kilogram of soil. 


Cinder: Uncemented, vitric (glassy), 
vesicular pyroclastic material, more than 2 
mm diameter, consisting of pumice or 
scoria. 


Cirque: An open, steep-sided, bowl-shaped 
land form found at the heads of drainages, 
and created by intense glacial abrasion. 


Clastic: Pertaining to rock or sediment 
composed mainly of fragments (clasts) 
derived from preexisting rocks, and 
moved from their place of origin. Frag- 
ments formed by volcanic explosions are 
called pyroclastic. 


Clay: An inorganic soil particle less than 2 
micrometers (0.002 mm) in diameter. 
Also a soil textural class generally contain- 
ing more than 40 percent clay, less than 
45 percent sand, and less than 40 percent 
silt. 


Clay film: A thin coating of oriented clay 
on the surface of a soil aggregates or lin- 
ing pores or root channels. 


Clod: A soil aggregate having no particularly 
distinctive shape and usually formed by 
soil compaction. See also structure, soil. 


Coarse fragment: Rock or mineral frag- 
ment having a diameter greater than 2 mil- 
limeters, including pebbles (gravel), cob- 
bles, stones, and boulders. Commonly 
synonymous with rock fragment. 


Coarse textured soil: Sand or loamy 
sand. 


Cobble: A rock fragment between 3 inches 
and 10 inches diameter. 


Colluvium: Unconsolidated earth material 
moved by gravity, usually on steep 
slopes, and deposited lower on the slope; 
includes material moved by soil creep and 
landslides. 


Compaction, soil: A condition in which 
porosity is decreased and bulk density is 
increased by pressure applied to the soil. 
Usually noted by the presence of platy 
structure or a massive condition and in- 
creased soil density. 


Complex, soil: A map unit of two or more 
kinds of soil or miscellaneous areas in 
such an intricate pattern or so small that 
separating them is not practical even at a 
scale of 1:24,000. 


Consistence, soil: A soil's degree of co- 
hesion and adhesion or resistance to de- 
formation under pressure as noted by 
crushing between the fingers. Consis- 
tence, which varies with moisture content, 
commonly is described by the following 
terms: 


Loose—Noncoherent when dry or moist; 
does not hold together in a mass. 

Friable—When moist, crushes easily un- 
der gentle pressure between thumb 
and forefinger and can be pressed to- 
gether in a lump. 

Firm—When moist, crushes under mod- 
erate pressure between thumb and 
forefinger, but resistance is distinctly 
noticeable. 

Plastic—When wet, readily deformed by 
moderate pressure but can be pressed 
into a lump; will form a wire when 
rolled between thumb and forefinger. 


Sticky—When wet, adheres to other ma- 
terial and tends to stretch somewhat 
and pull apart rather than to pull free 
from other material. 

Hard—When dry, moderately resistant to 
pressure; can be broken with difficulty 
between thumb and forefinger. 

Soft—When dry, breaks into powder or 
individual grains under very slight 
pressure. 


Creep, soil: A type of mass movement in- 
volving slow down-slope deformation, as 
opposed to discrete failure, of a soil mass. 


Cryic: A soil temperature regime in which 
mean annual soil temperature is higher 
than 32° F but lower than 47° F and the 
difference between mean winter and mean 
summer soil temperature is less than 9° F 
at a depth of 20 inches or at a lithic or 
paralithic contact, whichever is shallower. 


Debris avalanche: A usually long, narrow 
landslide involving incoherent, unsorted 
masses of soil and rock material that fail 
suddenly and flow rapidly down-slope. 


Debris torrent: A very long, narrow 
landslide involving incoherent, unsorted 
masses of saturated soil and rock material 
that fail suddenly and flow very rapidly 
down a drainage. 


Delineation: An individual area of a soil 
map unit. 


Depth class, soil: A category of vertical 
distance from the mineral soil surface to a 
limiting or strongly contrasting layer that 
affects interpretations for plant growth, 
water movement, or other factors of eco- 
logical significance, soil behavior, use, 
and management. The various depth 
classes are defined as follows: 


Very shallow less than 10 in. 
Shallow 10-20 in. 
Moderately deep 20—40 in. 
Deep 40-60 in. 
Very deep more than 60 in. 


Diorite: An igneous intrusive rock having a 
salt-and-pepper appearance and 
mineralogical composition between the 
felsic and mafic rocks, but more mafic 
than quartz monzonite, richer in calcic 
plagioclase than in sodic plagioclase or 


orthoclase, often rich in hornblende and 
biotite, and lacking in quartz. 


Drainage class: The relative wetness, in- 
cluding frequency and duration of wet pe- 
riods, of a soil under natural conditions. 
The various classes are defined under 
"Special Definitions and Criteria" in the 
Soil Map Units section. 


Dry ravel: A form of erosion, commonly in 
loose, gravelly, coarse textured soils, on 
slopes steeper than about 45 percent, by 
which particles sporadically and sponta- 
neously dislodge and slide down-slope 
under the direct influence of gravity. Un- 
derlying support of the particles is weak- 
ened by soil creep, wind disturbance, or 
animal activity, or it is destroyed by fire. 


Earthflow: A mass movement process and 
landform characterized by moderately 
rapid to slow flowing of soil and rock 
material over a shear surface that is 
roughly parallel to the ground surface, and 
normally terminating in a lobate form. 
Earthflows, which may continue to move 
for thousands of years, are initiated by 
rotational slumps that may or may not be 
readily apparent upslope from the flow. 


Eluviated: Pertaining to a soil layer that has 
been leached of clay, humus, or oxides. 


Eolian: Pertaining to material transported 
and deposited by wind. 


Epipedon: The upper layer of soil defined 
and identified for classifying the soil taxo- 
nomically. It is a diagnostic surface hori- 
zon that may or may not coincide with the 
corresponding genetic, morphological 
horizon. See also horizon, diagnostic 
soil. 


Erosion: The wearing away of the land sur- 
face by running water, wind, ice, other 
geological agents, or human activities. 
Natural erosion often is termed geologic; 
whereas that caused by human activities is 
called accelerated. Erosion involves two 
processes—detachment and transport of 
soil particles individually (attritional ero- 
sion) or en masse (mass movement). 
Four types of attritional water erosion are 
defined as follows: 
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Sheet—Nearly uniform removal of sur- 
face soil without the development of 
conspicuous channels. 

Rill—Removal of soil through cutting 
small open channels in its surface. 
The channels commonly range from 
less than one to several square inches 
in cross-sectional area. 

Gully—Removal of soil through cutting 
large open channels in its surface. 
The channels range from one to tens 
of square feet in cross-sectional area. 

Piping or tunnel—Removal of soil 
through roughly cylindrical under- 
ground channels that may be initiated 
by animal burrowing, rotting or 
burned roots, or water flow through 
subsoil that is less resistant than the 
overlying material. Frequently, the 
roof of the tunnel caves in forming a 
gully. 

Mass movement includes landslides and 

soil creep. 


Erosion hazard rating: The relative risk 
of maximum accelerated erosion based on 
soil and environmental conditions. The 
various rating categories are defined under 
"Special Definitions and Criteria" in the 
Soil Map Units section. 


Exfoliation: The process of physical 
weathering by which concentric flakes or 
shells of rock, from less than an inch to 
several feet thick, are successively broken 
loose from the outer surface of a larger 
rock, often resulting in a rounded rock 
mass or dome-shaped hill. Granitic rocks 
are particularly susceptible to exfoliation. 


Extrusive: Generally very fine grained to 
glassy igneous rocks derived from magma 
ejected from deep in the earth, then rapidly 
cooled and solidified at the surface. Ex- 
trusive rocks include the lava-flow vari- 
eties (e.g., rhyolite, latite, dacite, an- 
desite, basalt) and those formed by ejec- 
tion of magma into the atmosphere (e.g., 
pumice, which is a form of tephra). 


Family, soil: The most specific hierarchical 
category in the soil taxonomy. Refer to 
"Naming the Soils" in the Introduction. 


Feldspar: A group of hard silicate minerals 
most commonly represented by ortho- 
clase, which is potassium-rich, and pla- 
gioclase, which varies from sodium-rich 
to calcium-rich. 


Fell-field: An open, rock-strewn area 
above timberline that is covered by 
grasses and sedges, and often is some- 
what hummocky as a result of frost ac- 
tion. 


Felsic: Pertaining to light-colored igneous 


rocks dominated by silica- and potassium- 
rich minerals (e.g., quartz, orthoclase), 
and low in ferromagnesian components. 
The opposite of mafic. See also acid ig- 
neous. 


Field capacity: The percentage of water 
held in a soil after free drainage from satu- 
ration and all capillary-sized pores are 
filled with water. Also, a soil's water 
content when the water is held by the soil 
at a suction of —1/3 atmosphere. Gener- 
ally regarded as the upper limit of water 
availability. to terrestrial plants. Also 
called field moisture capacity. 


Fine textured soil: Sandy clay, silty clay, 
or clay. 


Frigid: A soil temperature regime that has 
mean annual soil temperature lower than 
47° F and the difference between mean 
winter and mean summer soil temperature 
is more than 9° F at a depth of 20 inches 
or at a lithic or paralithic contact, 
whichever is shallower. 


Fluvial: Produced by river or stream action. 


Forb: Any herbaceous plant not a grass or 
sedge. 


Gabbro: A mafic igneous intrusive rock 
characterized by dark color, calcic plagio- 
clase, pyroxene and other ferromagnesian 
minerals. 


Glacial drift: General term for pulverized 
and other rock material transported by 
glacial ice or melt water and then de- 
posited. 


Glacial till: Unsorted and unstratified 
glacial drift deposited directly by glacial 


ice without subsequent reworking by melt 
waters. The material of glacial moraines. 


Granitic: A rock textural term usually per- 
taining to an igneous intrusive rock of 
felsic to intermediate composition. Gran- 
ite-like, but not necessarily true granite. 
Commonly applied to granite, quartz 
monzonite, granodiorite, and diorite. 


Granite: A felsic igneous intrusive rock 
containing quartz and orthoclase, with 
smaller amounts of sodic plagioclase and 
often muscovite. 


Granodiorite: An igneous intrusive rock 
intermediate between felsic and mafic in 
composition, and containing quartz and 
somewhat more plagioclase than ortho- 
clase. 


Gravel: Rounded or angular rock fragments 
larger than sand and up to 3 inches in di- 
ameter. An individual piece is a pebble. 


Ground water: Water in the subsurface 
saturated zone. See also aquifer and water 
table. 


Gully: An erosional channel greater than one 
square foot in cross sectional area. See 
also erosion. 


Horizon, diagnostic soil: A surface or 
subsurface soil layer specially defined for 
taxonomically classifying soils, and which 
may or may not correspond to natural ge- 
netic or morphological horizons. A diag- 
nostic surface horizon is called an 
epipedon. Complete definitions are given 
in Keys to Soil Taxonomy (Soil Survey 
Staff, 1992). General characteristics of 
diagnostic horizons identified in this sur- 
vey are as follows: 


Mollic—A thick, dark colored, organic- 
rich, surface mineral layer having base 
saturation greater than 50 percent. 

Umbric—Similar to a mollic except that 
the base saturation is less than 50 per- 
cent. 

Ochric—A surface mineral layer that fails 
to meet all criteria for any other sur- 
face diagnostic horizon, usually be- 
cause it is too thin, too light colored, 
or contains too little organic matter. 
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Argillic—A subsurface layer enriched in 
illuvial clay (i.e., the clay has leached 
from the mineral horizon above). 

Cambic—A subsurface layer showing al- 
teration from the soil parent material 
below, but which does not have the 
dark color or organic matter content of 
a mollic or umbric epipedon, nor the 
clay enrichment of an argillic horizon. 


Horizon, genetic soil: A layer of soil, 


approximately parallel to the ground sur- 
face, having distinct characteristics pro- 
duced by soil-forming processes. Each 
master horizon is designated by an upper 
case letter that may be followed by a lower 
case letter or numeral to designate subdi- 
visions. Full explanations of master hori- — 
zons and their subdivisions are given in 
the Soil Survey Manual (Soil Survey Di- 
vision Staff, 1993) and in. Keys to Soil 
Taxonomy (Soil Survey Staff, 1992). 
Transitional horizons are dominated by 
properties of one master horizon but have 
subordinate properties of another; the 
dominant horizon is‘noted first, followed 


- by the subordinate horizon designation. 


Major characteristics of master horizons 
and several subdivisions follow: 


O horizon—An organic layer of fresh 
(Oa), decaying (Oe), or decomposed 
(Oi) plant residue lying above the min- 
eral soil. 

A horizon—A usually dark colored min- 
eral horizon at or near the surface, in 
which decomposed organic matter has 
accumulated. 

E horizon—A usually light colored min- 
eral horizon, at or near the surface, 
characterized by strong leaching (i.e., 
eluviation) that has removed silicate 
clay, and iron and aluminum oxides, 
as well as organic matter. 

B horizon—A mineral horizon that formed 
beneath an A, E, or O horizon and that 
shows chemical weathering of the un- 
derlying parent material (Bw), or ac- 
cumulation from above (i.e., illuvia- 
tion) of clay (Bt), iron or aluminum 
oxides (Bs), humus (Bh), silica (Bq), 
carbonates (Bk), or gypsum (By). 

C horizon—A subsurface mineral horizon 
or layer, excluding indurated bedrock, 
that is little affected by soil-forming 
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processes and does not have the prop- 
erties typical of the overlying soil ma- 
terial. The C horizon commonly, but 
not necessarily, is the parent material 
of the overlying soil, or solum. 

R layer—hard bedrock. 


Humus: The decomposed, relatively stable, 
portion of organic matter. 


Hydraulic conductivity: The rate of wa- 
ter movement through a soil. The various 
rating classes are defined under "Special 
Definitions and Criteria" in the Soil Map 
Units section. 


Hydrograph: A graph showing water dis- 
charge or other characteristics of stream 
flow as a function of time. 


Hydrograph response: Time required af- 
ter the start of precipitation for runoff wa- 
ter to reach a stream. Pulses of runoff 
water create peaks in the hydrograph. 


Hydrophobicity: Water repellency. 


Hypha(e): The microscopic filaments that 
make up fungi. 


Igneous rock: Rock formed by solidifica- 
tion of molten material (magma) either 
slowly deep in the Earth (intrusive) or 
more rapidly at or near the surface 
(extrusive). Rocks that show bimodal 
textures due to a drastic change in the rate 
of cooling are called porphyritic. See also 
acid igneous, basic igneous, extrusive, 
and intrusive. 


Illuviation: Accumulation from an overly- 
ing horizon of clay, humus, or chemical 
constituents in a soil horizon. 


Infiltration: The downward entry of water 
into the soil or into a soil horizon. 


Intrusive: Generally fine grained to coarse 
grained igneous rocks derived from 
magma that cools slowly deep in the earth. 
Igneous intrusive rocks include rhyolite, 
latite, dacite, andesite, and basalt. 


Krotovina: A filled in animal or insect bur- 
row or root channel. 


Krummholz: A stunted forest, characteristic 
of alpine regions. 


Landslide: A general term for any of sev- 
eral processes and forms of earth failure 
involving discrete detachment and down- 
slope transport of material en masse. In 
addition to direct rockfalls from cliff 
faces, two categories often are recognized: 
translational, or planar, which fail along a 
surface that is roughly parallel to the 
ground surface, and rotational, which fail 
along a curved surface. Translational 
landslides include debris avalanches, de- 
bris torrents, and earthflows; rotational 
failures include slumps. See also erosion, 
mass movement, mass wasting, and 
creep. 


Lapilli: Fragment of volcanic ejecta (tephra) 
in the size range of 2 to 64 mm diameter. 


Lithic contact: The boundary between soil 
and underlying bedrock. 


Loam: A soil textural class that exhibits 
roughly equal properties of sand, silt, and 
clay, but not equal amounts of the three 
separates. 


Mafic: Minerals or igneous rocks rich in fer- 
romagnesian minerals and calcic plagio- 
clase. See also basic igneous and felsic. 


Magma: Molten rock material that originates 
deep in the Earth and solidifies to form ig- 
neous rocks. 


Map unit: A collection of areas having simi- 
lar soil components or miscellaneous areas 
or both, and named and defined the same. 
An individual area of a map unit on map is 
a delineation. 


Mass movement: A general term for dis- 
lodgment and downslope transport of 
earth material en masse under direct gravi- 
tational stress. The process includes slow 
displacements including creep and so- 
lifluction, and more rapid landslide 
movements including slumps, earthflows, 
debris avalanches, debris torrents, and 
rockfalls. See also creep, debris 
avalanche, debris torrent, earthflow, ero- 
sion, and landslide. 


Medium textured soil: Fine sandy loam, 
loam, silt loam, or silt. 


Metamorphic rock: Rock formed by high 
heat and pressure usually applied deep in 


the earth to a previously existing rock. 
The process can alter the rock's chemical, 
mineralogical, and structural features. 
The preexisting rock most commonly is 
sedimentary, although igneous and meta- 
morphic rocks also may be metamor- 
phosed. Examples include hornfels, 
marble, slate, schist, and gneiss. 


Metasedimentary rock: A sedimentary 
rock that shows evidence of metamor- 
phism, but that has not been fully meta- 
morphosed into a metamorphic rock. 


Metavolcanic rock: A volcanic rock that 
shows evidence of metamorphism, but 
that has not been fully metamorphosed 
into a metamorphic rock. 


Miscellaneous area: A map unit compo- 
nent that has little or no soil and that sup- 
ports little or no vegetation (e.g., rock 
outcrop). 


Moderately coarse textured soil: 
Coarse sandy loam, sandy loam, or fine 
sandy loam. 


Moderately fine textured soil: Clay 
loam, sandy clay loam, or silty clay loam. 


Moisture regime, soil: A system that cat- 


egorizes for taxonomic purposes general, | 


long-term soil water conditions. The 
various regimes are defined according to 
the presence or absence either of ground 
water or of plant-available water in the soil 
or in specific horizons, by periods of the 
year. The regimes, which are fully de- 
fined in Keys to Soil Taxonomy (Soil 
Survey Staff, 1992), are outlined as fol- 
lows: 


Aquic—The soil normally is saturated to 
the point that dissolved oxygen is so 
low that chemical reducing conditions 
prevail. 

Aridic and torric—These terms are used 
for the same moisture regime but in 
different categories of the taxonomy. 
The soil is dry most of the time when 
soil temperatures are high enough for 
significant biological activity. These 
soils, which are found in arid and 
sometimes in semiarid climates, expe- 
rience little leaching. 


Udic—tThe soil is moist for more than 90 
cumulative days during the year. 
These soils are found in humid cli- 
mates that have well distributed rain- 
fall, or that have enough rain in sum- 
mer so that the amount of stored 
moisture plus rainfall is approximately 
equal to, or exceeds, the amount of 


evapotranspiration. Water moves 
down through the soil at some time in 
most years. 


Ustic—These soils are intermediate be- 
tween aridic and udic. Moisture is 
limited but is present at a time when 
conditions are suitable for plant 
growth. This regime is not applied to 
soils that have cryic or pergelic tem- 
perature regimes. 

Xeric—The soil is moist in winter and 
spring but dry in summer and fall. 

Most moisture comes at the time when 
soil temperatures are lowest, making it 
little effective for plant growth but ef- 
fective for chemical leaching. This 
regime most commonly is found in ar- 
eas having a mediterranean climate. 


Moraine: A landform consisting of a distinct 
accumulation of unsorted, unstratified 
glacial drift deposited by direct action of a 
glacier. Types include lateral, terminal, 
and ground moraines. 


Mottling: Irregular spots of different colors 
that vary in number and size, and which 
generally indicate poor aeration and im- 
peded drainage. In soil taxonomy, mot- 
tling is an example of a redoximorphic 
feature. 


Munsell notation: A designation of color 
according to three characteristics: hue, 
value, and chroma. Hue is the spectral 
variable, value is the lightness or dark- 
ness, and chroma is the intensity or purity 
of the color. For example 5YR 6/3, 
which is light reddish brown, has hue of 
SYR (yellow-red), value of 6, and chroma 
of 3; and 10YR 3/6, which is dark yellow- 
ish brown, is more yellow, darker, and 
brighter. 


Nivation: Erosion or disruption of soil and 
rock by the action of snow and ice, most 
notably alternating freezing and thawing, 
apart from glacial activity. 
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Order, soil: The highest hierarchical cate- 
gory in the soil taxonomic system. Soils 
are classified into one of eleven soil orders 
based on certain observable and measur- 
able properties. The orders are Alfisol, 
Andisol, Aridisol, Entisol, Histosol, In- 
ceptisol, Mollisol, Oxisol, Spodosol, Ul- 
tisol, and Vertisol. See the section 
"Naming the Soils" in the Introduction. 
Full definitions are given in Keys to Soil 
Taxonomy (Soil Survey Staff, 1992). 


Organic matter: Plant and animal residue 
in various stages of decomposition. 


Over-grazing: Feeding livestock on grow- 
ing herbage to such a degree that range 
conditions become deteriorated and pro- 
ductivity drops below a minimum thresh- 
old. 


Paralithic contact: The boundary between 
soil and underlying, coherent, continuous, 
partially weathered soft rock. 


Parent material: The unconsolidated inor- 
ganic and organic material from which the 
soil formed. 


Patterned ground: A ground surface that 
exhibits polygons, stripes, or steps caused 
by intensive frost action. 


Ped: An individual natural soil aggregate, or 
structural unit, including granules, blocks, 
prisms, columns, and plates. 


Pedon: The smallest volume that can be 
called a soil. It is three dimensional, ex- 
tending from the surface to the parent ma- 
terial below, and covering an area large 
enough to permit study of all horizons. 
Its area ranges from about 10 to 100 
square feet, depending on soil variability. 
Compare to profile. 


Percent slope: See slope. 


Permanent wilting point: The percentage 
of water remaining in a soil when a plant 
wilts from lack of water. The lower limit 
of available water capacity. Generally re- 
garded as a soil's water content when the 
water is held by the soil at a suction of 
—15 atmospheres. 


Perched water table: The upper surface of 
unconfined ground water separated from 


and underlying main body of ground wa- 
ter by and unsaturated zone. 


Percolation: The downward movement of 
water through the soil. 


Permeability: See hydraulic conductivity. 


Phase, soil: The finest subdivision in a soil 
map unit name. The phase expresses 
specific information such as slope steep- 
ness or parent material. 


pH: A numerical designation of soil acidity 
or alkalinity also referred to as soil reac- 
tion. More specifically, it is the negative 
logarithm of the hydrogen ion (H+) con- 
centration in the soil solution. For each 
unit decrease in pH the hydrogen concen- 
tration (acidity) increases by ten times; for 
each unit increase in pH the hydroxy] ion 
(OH-) concentration (alkalinity) increases 
by ten times. pH 7 is neutral (equal con- 
centrations of H+ and OH"), pH less than 
7 is acidic, and pH greater than 7 is alka- 
line. The soil reaction classes are defined 
according to pH as follows: 


Extremely acid less than 4.5 
Very strongly acid 4.5 to 5.0 
Strongly acid 5.1 to 5.5 
Moderately acid 5.6 to 6.0 
Slightly acid 6.1 to 6.5 
Neutral 6.6 to 7.3 
Slightly alkaline 7.4 to 7.8 
Moderately alkaline 7.9 to 8.4 
Strongly alkaline 8.5 to 9.0 


Very strongly alkaline greater than 9.1 


Piping: Formation of underground tunnels 
or pipe-like cavities by water moving 
through the soil. See also erosion. 


Plant-available water capacity: The 
maximum relative amount of plant-avail- 
able water a soil can hold; usually consid- 
ered to be the difference in percent water 
held at field capacity and permanent wilt- 
ing point. The capacity is given as percent 
by volume. One percent water by volume 
equals 0.01 inches of water per inch of 
soil. Ratings, in percent, are as follows: 


Very low 0 to4 
Low 4to8 
Moderate 8 to 12 
High 12 to 16 


Very high more than 16 


Plutonic: Pertaining to igneous rocks 
forming at great depth in the earth. See 
also igneous and intrusive. 


Profile: A two dimensional vertical section 
of the soil extending from the surface 
through all horizons and into the parent 
material. Compare to pedon. 


Pyroclastic: Pertaining to fragmental mate- 
rials produced by usually explosive, aerial 
ejection of particles from a volcanic vent. 


Quartz monzonite: An igneous intrusive 
rock intermediate in composition between 
granite and granodiorite, and containing 
roughly equal amounts of orthoclase and 
dominantly sodic plagioclase, quartz, and 
often biotite and muscovite. A granitic 
rock. 


Reaction, soil: See pH. 


Residuum: Unconsolidated, weathered or 
partly weathered mineral material that ac- 
cumulated as consolidated rock disinte- 
grated in place. A category of soil parent 
material. Soils formed directly from 
bedrock are said to be residual. 


Rhyolite: A light colored, fine grained, fel- 
sic volcanic rock rich in quartz and ortho- 
clase. 


Rill: A small, surficial erosional channel less 
than one square foot in cross sectional 
area. See also erosion, gully. 


Rock fragment: Rock or mineral fragment 
having a diameter greater than 2 millime- 
ters, including pebbles (gravel), cobbles, 
stones, and boulders. Commonly syn- 
onymous with coarse fragment. 


Runoff: The precipitation discharged into 
stream channels by surface and subsurface 
flow. Surface flow also is called over- 
land flow; subsurface flow also is called 
seepage flow. 


Sand: Individual rock or mineral fragment 
falling in the size range of 2 mm to 0.05 
mm. Also a soil textural class. 


Saprolite: Soft, chemically weathered rock 
formed in place below the soil and grading 
to bedrock below. 


Sedimentary rock: Rock formed by the 
disintegration, transport, deposition, 
burial, and cementation of a previously 
existing rock (the clastic sedimentary 
rocks), or by chemical or biochemical 
precipitation of materials in water (the 
nonclastic sedimentary rocks). Although 
most sedimentary rocks have both clastic 
and nonclastic components, those that 
dominantly are clastic include conglomer- 
ate, sandstone, mudstone, and shale, and 
those that dominantly are nonclastic in- 
clude limestone. 


Separate, soil: Inorganic particle less than 
2 mm diameter. The size range in 
millimeters of the various classes of soil 
separates are as follows: 


Very coarse sand 2.0 to 1.0 
Coarse sand 1.0 to 0.5 
Medium sand 0.5 to 0.25 
Fine sand 0.25 to 0.10 
Very fine sand 0.10 to 0.05 
Silt 0.05 to 0.002 
Clay less than 0.002 


Silica: Consisting of silicon and oxygen. 


Silt: Individual inorganic soil fragment or 
sediment falling in the size range of 0.05 
mm to 0.002 mm. Also a soil textural 
class. 


Slope: The inclination of the land surface 
from the horizontal. Percentage of slope 
is equal to the vertical distance divided by 
the horizontal distance, or the tangent of 
the inclination angle multiplied by 100. 
The various slope classes are defined as 
follows: 

Percent slope 


Slope Class Lower Up per 


. Nearly level 0 2 
Gently sloping 2 5 
Moderately sloping 5 9 
Strongly sloping 9 15 
Moderately steep 15 30 
Steep 30 50 
Very steep 50 75 
Extremely steep 75 None 


Slump: A landslide characterized by rota- 
tional movement of a generally indepen- 
dent mass of cohesive earth material along 
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a curved slip surface. See also landslide 
and mass movement. 


Soil development: The degree of soil ma- 
turity as indicated by clay formation, 
structural development, and horizon dif- 
ferentiation. 


Solifluction: The slow, downslope flow of 
wet, viscous earth materials in areas of 
frozen ground, but not necessarily per- 
mafrost, initiated by frost action and aug- 
mented by melt water. 


Solum: The upper part of a soil pedon, 
above the C horizon, where soil forming 
processes are most active. The solum in- 
cludes A, E, and B horizons, and their 
transitions, as well as some O horizons. 


Spalling: The breaking off of thin, curved, 
sharp-edged pieces of a usually large 
rock, resulting in a rounded shape in the 
remaining rock. 


Stone: A rock fragment 10 to 24 inches di- 
ameter. 


Stratified: Pertaining to geologic deposits 
that are formed, arranged, or laid down in 
layers. 


Structure, soil: The arrangement of indi- 
vidual soil particles into aggregates, called 
peds, that are separated by surfaces of 
weakness. Types of structure include 
granular, blocky, prismatic, columnar, 
and platy. Soils lacking structure because 
of lack of aggregation are single-grained, 
and those that are aggregated but lack 
clearly defined surfaces of weakness are 
massive. The aggregates in massive soils 
are called clods instead of peds. The most 
common structural types are diagramed as 
follows: 


e ols 


granular blocky prismatic platy 


Subsoil: The soil's B horizon or the part of 
the solum below the A horizon. 


Substratum: The part of the soil below the 
solum. 


Talus: A mass of coarse, angular rocks that 
have broken off a cliff or steep mountain 
side and accumulated at the base. 


Taxonomic unit: An individual soil mem- 
ber (not including miscellaneous areas) of 
a soil map unit, that is named, described, 
and classified in the section Individual 
Soil Descriptions. 


Taxonomy, soil: The Soil Taxonomy is a 
system for organizing our knowledge of 
soils in a classification system. It is based 
on observable and measurable soil prop- 
erties, and is set up in a hierarchy having 
six categories from broader to more spe- 
cific: 


Order—Each soil falls into one of eleven 
orders that reflects the dominant soil 
forming processes and degree of de- 
velopment, especially as indicated by 
the presence or absence of diagnostic 
horizons. The name of each order 
ends in sol. Entisol and Inceptisol are 
examples of soil orders. 

Suborder—Each order is divided into 
suborders based on properties that in- 
fluence soil formation and are impor- 
tant to plant growth, or that reflect the 
most important variables within the 
orders. The last syllable in the name 
of a suborder indicates the order. An 
example is Orthent. 

Great group—Each suborder is divided 
into great groups based on close simi- 
larities in kind, arrangement, and de- 
gree of development of horizons; soil 
moisture and temperature regimes; and 
base status. An example is Cry- 
orthent. 

Subgroup—A subdivision of great group. 
The typic subgroup is the central con- 
cept of each great group, although it is 
not necessarily the most extensive. 
Soils that deviate from the central con- 
cept are identified by other subgroup 
names. Examples are Typic Cry- 
orthents and Lithic Cryorthents. 

Family—Subgroups are divided into 
families having similar, more specifi- 
cally defined, physical and chemical 
properties, and other characteristics 
that affect use and management of the 
soil. The properties, which mostly are 


those of biologically active subsurface 
horizons, include particle-size class, 
mineral content, temperature regime, 
thickness of the root zone, consis- 
tence, moisture equivalent, slope, and 
permanent cracks. An example is 
loamy-skeletal, mixed, Typic Cry- 
orthent. 

Series—Soils in a series are in the same 
family, and have similar horizon char- 
acteristics except for the texture of the 
surface horizon. Soils in this survey 
were not classified to the series level. 


See also horizon (diagnostic and genetic), 
moisture regime, order, and temperature 
regime. Full definitions and explanations 
are given in Soil Taxonomy (United States 
Department of Agriculture, Soil Conser- 
vation Service, 1975) and Keys to Soil 
Taxonomy (Soil Survey Staff, 1992). 


Temperature regime, soil: A system that 
categorizes for taxonomic purposes gen- 
eral, long-term soil temperature conditions 
at the standard depth of 20 inches or at the 
bedrock surface, whichever is shallower. 
The various regimes are defined according 
to the freezing point of water, or to the 
high and low extremes for significant bio- 
logical activity. The regimes, which are 
fully defined in Keys to Soil Taxonomy 
(Soil Survey Staff, 1992), are outlined as 
follows: 


Pergelic—Soils having a mean annual 
temperature less than 32° F and that 
have permafrost. 

Cryic—Soils having a mean annual tem- 
perature between 32° F and 47° F, and 
which remain cold in summer. 

Frigid—Soils having mean annual tem- 
peratures similar to those in the cryic 
regime, but whose average summer 
temperature is at least 9° F warmer. 

Mesic—Soils having mean annual tem- 
peratures between 47° F and 59° F, 
and the difference between mean 
summer and mean winter temperatures 
is greater than 9° F. 

Thermic—Soils having mean annual tem- 
peratures between 59° F and 72° F, 
and the difference between mean 
summer and mean winter temperatures 
is greater than 9° F. 


Hyperthermic—Soils having mean annual 
temperatures greater than 72° F, and 
the difference between mean summer 
and mean winter temperatures is 
greater than 9° F, 


Tephra: A collective term for all airborne 
volcanic ejecta or pyroclastic material of 
any composition, vesicularity, or size. 
Compositionally, tephra can vary from 
felsic (pumice) to mafic (scoria). The di- 
ameters in millimeters of the various size 
classes are as follows: 


Blocks and bombs greater than 64 
Lapilli 64 to 2 
Ash less than 2 


Cinders are vesicular tephra of lapilli-size. 


Texture, soil: The relative proportion of 
sand, silt, and clay in a mass of soil. The 
textural classes, in order of increasing 
proportion of fine particles, are sand, 
loamy sand, sandy loam, loam, silt loam, 
silt, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. 
The sand, loamy sand, and sandy loam 
classes may be divided further by specify- 
ing coarse, fine, or very fine. 


Thermic: A soil temperature regime in 
which mean annual soil temperature is 
higher than 59° F but lower than 72° F 
and the difference between mean winter 
and mean summer soil temperature is less 
than 9° F at a depth of 20 inches or at a 
lithic or paralithic contact, whichever is 
shallower. 


Till: Unstratified glacial drift deposited di- 
rectly by the ice, and consisting of a het- 
erogeneous mixture of clay, sand, gravel, 
cobbles, stones, and boulders. 


Trafficability: The ability of soil to resist 
damage, usually from compaction, by 
traffic. In this survey traffic is limited to 
human and animal feet. 


Tuff: A compacted deposit or pyroclastic 
rock consisting dominantly of volcanic 
ash. 


Tuff-breccia: A compacted deposit or py- 
roclastic rock consisting of volcanic ash 
and angular coarse fragments. 


Vegetation series: A general site category 
based on vegetation existing on a site. 
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See "Vegetation Series” in the section 
"Special Definitions and Criteria" under 
Soil Map Units. 


Volcanic: Pertaining to igneous extrusive 
rock. As a soil phase in this survey, vol- 
canic refers to soil parent material usually 
derived from andesitic or basaltic lava. 


Water repellency: A soil condition under 
which water infiltration is unusually slow 
because of hydrophobic organic com- 
pounds coating soil particle surfaces. See 
“Water Repellency” in the section "Special 


Definitions and Criteria" under Soil Map 
Units. 


Water table: The upper surface of ground 
water or that level below which the soil is 
saturated by water. Also, the top of an 
aquifer. 


Weathering: The physical disintegration 
and chemical decomposition of rocks, ul- 
timately to form soil. 


Wilting point: See permanent wilting 
point. 
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The following tables present field and lab- 
oratory data for selected soils. Major 
morphological features, including textures, 
are given as they were described in the field. 
To maintain consistency with descriptions 
from unsampled sites, textures are not 
adjusted to conform to laboratory results. For 
this reason, some field estimates of soil 
texture do not agree with percentages of sand, 
silt, and clay measured in the laboratory. 


Data are not presented for some horizons, 
because those horizons either were not sam- 
pled or were not completely analyzed. More 
detailed information collected at the sites may 
be found in the original field descriptions on 
file in the Supervisor's Office, Sierra National 
Forest, Clovis, California. 


Abbreviations used in the tables are as 
follows: 


Soil texture: v-very, x-extremely, g-gravelly, 
cob-cobbly, st-stony, b-bouldery, vcos- 
very coarse sand, cos-coarse sand, s- 
sand, fs-fine sand, vfs-very fine sand, 
Icos-loamy coarse sand, ls-loamy sand, 
Ifs-loamy fine sand, cosl-coarse sandy 
loam, sl-sandy loam, fsl-fine sandy loam, 
vfsl-very fine sandy loam, 1-loam, si-silt, 
sil-silt loam, scl-sandy clay loam, cl-clay 
loam, sicl-silty clay loam, sc-sandy clay, 
sic-silty clay, c-clay. 


Soil structure: m-massive, sg-single grain, 1- 
weak, 2-moderate, 3-strong, vf-very fine, 
f-fine, m-medium, c-coarse, vc-very 
coarse, gr-granular, pl-platy, pr-prismatic, 
abk-angular blocky, sbk-subangular 
blocky. 


Roots: 1-few, 2-common, 3-many, vf-very 
fine, f-fine, m-medium, c-coarse. 


Boundary: a-abrupt, c-clear, g-gradual, d-dif- 
fuse, s-smooth, w-wavy, i-irregular, b- 
broken. 


CEC-cation exchange capacity; meq/100g- 
milliequivalents of cations per 100 grams 
of soil. 


Cats.-cations 
tr-trace 
Fraction: VFS-very fine sand, FS-fine sand. 


Minerals: AM-amphibole, AR-weathered ag- 
gregate, BT-biotite, CA-calcite, CZ-clino- 
zoisite DL-dolomite, EN-enstatite, EP- 
epidote, FD-feldspar, FP-plagioclase, 
GA-glass aggregate, GC-glass coated 
grain, GN-garnet, GS-glass, HN-horn- 
blende, KK-kaolinite, MI-mica, MS-mus- 
covite, MT-montmorillonite, MZ-mon- 
azite, OP-opaques, OT-other, OV-olivine, 
PO-plant opal, PR-pyroxene, QC-clay 
coated quartz, QZ-quartz, TM-tourmaline, 
SO-staurolite, RA-resistant aggregate, 
VR-vermiculite, ZR-zircon. 


SOIL CHARACTERIZATION DATA 


Pedon No. | Map Unit | Soil Classification Location: about 1/2 mi. SE of Granite Stairway NCSS Sample No. | Date Sampled 
11 104 ashy, Xeric Vitricryand i NE Rae S 20, T4S, R26E, MDM S90CA-039-100 | 08/06/87 
ong. 37-35-18 / 119-07-10 
Elev. (ft) eres (%) | Aspect | Parent Material Vegetation Series Soil Temp (F) a Layer | Remarks: pumice dominant in 3-9 in.; krotovinas 
8900 SE pumice over andesite lodgepole pine 43 1/2-0 


common 9-14 in. 


Rock ca a vol.) 
Depth h Gn) Horizon | Dry | Moist | Texture Steucure (gvl., cob., st., bldr.) Hydrophobicit Roots Boundai 


p—On3 tA 1OYR 6/2_| 10YR 3/2 a 10, 0, 0 0 a a 


10YR 6/6 1OYR 6/6 
| 10YR 73 | 10YR4/3 | ot | em 2000 slight | vf, 2f, 2m, 2c [as 
| 10YR 6/4 | 75YR 4/4 { 1 | mt 25 0,0 SS ae eo ee ee 
i 


| 2A 
38 30 | 2c | 10YR 5/6 7.5YR 4/6 


epi cnr| Htrzon | axciey | a sin_| sesans [Re | Coa ar 
Depth (in) | Horizon % Cla % Silt id | Coarse | V Coarse | Water % Cla 
A A A 


A J 
SC ee 


SR neal 100 9 CEC PSE ean g) 

Depth Horizon | Organic C Sum Acidity ge Sum. Bases CEC/ 
oo) (%) Bases Cats. ps plus Al Clay 
TS em Gs ee BS ESC FA ATS EERE MAN YS 7 ET NSC 

a a ee [10.40] 


Base Saturation L_Base Saturation (%)_| Optical Acid Oxalate Extraction (%) KCI-Mn 
(in) (%) si _ (%) (ppm) 


}Sum_| [Fe A 
es 
ee ee ee 


Depth Horizon Clay Fraction X-Ray Minerals Clay Fraction —= = Silt and Sand %) 
cin) Alga | Fe903 Grain Count (%) 


GS 59, QZ 20, GC 9, BT 5, QC 2, AR 1, OP 1, 
sa KK 1, PR 1, HN tr, FP tr, HY tr, EN tr, SP 


ae QZ 16, QC 2, BT 2, FD 2, OP 1, AR 1, 
HN 1, PR tr, FP tr, AM tr, KK tr 
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SOIL CHARACTERIZATION DATA 


Pedon No. | Map Unit | Soil Classification Location: about 1.5 mi. WSW Volcanic Knob NCSS Sample No. | Date Sampled 
15 138 loamy-skeletal, mixed Typic Cryumbrept NW 1/4, NE 1/4, S 33, T 6S, R 28 E, MDM S90CA-019-018 | 08/12/87 
Lat./Long. 37-23-18 / 118-54-54 


. 37 
Elev. (ft) | Slope (%) | Aspect | Parent Material Vegetation Series Soil Temp (F) | Litter Layer | Remarks: 
9900 13 WSW | volcanic colluvium lodgepole pine 47 Oi: 1-0 in. 
Rock Fragments (% vol.) 
Depth (in) | Horizon | Dry — [Moist ‘| Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Roots Bounda 


| 0-9 | A 10YR 5/3_ | 10YR 3/3 35, 2, 0,0 2vf, 2f, 1m aw 
10YR 5/3 | 7.5YR 3/4 lfsbk 8, 20 cob + st, 0 | none ——s*™.:s vf, 2f, 2m, 2c cs 
15-31 | Bwl | 10YR 5/3 | 7.5YR 4/4 1fsbk 16, 20 cob + st, 0 | none ——s*”.s= vf, 2f, 2m, Ic cs 

: | none 


B : 
31-35 10YR 5/3 | 7.5YR 4/4 | vcobl | m | 8, 20, 0, 0 none lvf, 1f, 2m, 1c 
= a a 
= B 


2 2 
2 > 
2 > 


[pep ny| Horizon | ecu | win | sant [Fae |< Ne Waertt | Clay” 
Dept ny| Horizon | se ciay | sin | % sand Coarse Waters | Cla 
| A 
a0 


No No 
fos) j=) 
xo n 


2 
EE ee ee Pe 
31-35 B Firemen Re 


i San 
Depth Horizon | Organic C Ca Mg 
(in) (%) 
1.6 0.3 


Ww 

C 

A 

W. 
ee 

A 

Ww 


Sum Acidity Extract. Sum. NH4 Bases CEC/ 
Bases Al Cats. OAC plus Al Clay 
H 


Sum 
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SOIL CHARACTERIZATION DATA 
Pedon No. | Map Unit } Soil Classification Location: Bear Ridge NCSS Sample No. | Date Sampled 
22 133 sandy, mixed Entic Cryumbrept SE 1/4, NE 1/4, S 32, T 6S, R 28 E, MDM S90CA-019-001 | 06/22/88 
Lat/Long. 37-22-59 / 118-55-44 


Elev. (ft) | Slope (%) | Aspect | Parent Material Vegetation Series Soil Temp (F) } Litter Layer |] Remarks: krotovinas common 
9440 12 NW glacial till-granodiorite | r.f. / I.p.p. 47 Oa: 1/2-0 
Rock Fragments (% vol.) 
Depth (in) | Horizon | Dry [| Moist _|_ Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Roots Bounda: 
8 a ee ee 


1OYR 4/2 | OYR 2/1 5, 0, 0,0 


Ps TAD loyR 5/3 [| 10YR 3/2 | st of mtotmgr [25,00 Pv as 
15, 10, 0, 0 po TE 2m te | cs 
[17-26 [BC | 10YR 6/3 | 10YR 3/3 | cob sl | 2fsbk ot lfgr | 15. 20,0,0 Tv A 2m cs 
| 26-32 [| cif 10YR 7/2 {| 10YR 4/3 | cobsi | lfsbk to lfge [| 5.20,0,0 fv a 2m cs 
| 32-48 fj C2 | WYR7/3 | 10YR 4/3 | cobsi | Ivfsbk to lfgr | _20, 20,0,0 fp em 
Depth (in) | Horizon | _%Clay | _% Silt_| _% Sand Water %_| Cla 
Pp 2s fA 08 25.2 | 74.0 | a 3.85.9 2433.9 00 | 99 4 
| 5-17 | Bw fT 0.6 20.7 | 78.7 | 93 a 6 82S 3A 98 
[17-26 | BC 07 | 18.7 | 80.6 82 0.6 ST 27 52 
| 26-32 [| ci of 08 f 214 {778 | 94 | 120 PT i4s  [ 2ri | 164 ft 137 | tf ak 
p 32-48 | 2 04 8} 842 58 9033 2786 574 6 160 | 
Cations (meq/100_g) 

(in) (%) Bases Al Cats. OAC plus Al Clay 
| 0-2 AL 9.92 | 3.9 fT 05 0 4 ft Tf 26.2 8.9 | 5.6 81 
P25 TAR 4a fT | 8 os | 98 6 
REE a, De (TT OO He a a Ye (ee De De ee ee ee 
| 17-26 {| BC | 045 | 0.2 { tof — fo | 02 4g st 26 
ee ee ee a a ee ee ee a ee eee ee 

32-48 | ¢2_ | _0.33 | 0.3 f 0) | — itr 858 2307230 

Depth | Horizon | Al Sat. Optical P Reten. | KCI-Mn 
ae aed ee CaCly Density (%) | (ppm) 
ps coe eA ee 
p25 A224 te 
ee ee ee ee ee eee ee ee eee eee eee eee eee ee 
Lc (Re a (eae (Rae (en (ae a a (ee ees (eee een (eee 
| 26-32 f Ci} 2 nn ae ee ee ee eee 
|_32-48 | ¢2 jf 43 fo ee ee ee ee 
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SOIL CHARACTERIZATION DATA 
NCSS Sample No. | Date Sampled 


Pedon No. | Map Unit | Soil Classification Location: Bear Ridge 
24 138 sandy-skeletal, mixed Typic Cryumbrept NW 1/4, NE 1/4, S 33, T 6S, R 28 E, MDM S89CA-019-002 | 06/23/88 


Lat/Long. 37-23-13 / 118-54-47 
9800 20 SSW __|{ basaltic till/colluvium | lodgepole pine 45 Oi: 1-0 in. 
pep tw | Hoon | BT SME | tes | since | “Gicesdest, a2) | svdropnoviciy | noo | Bouma 
Depth (in) | Horizon | Dry | Moist __|_ Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Bounda 


rT 0-5. | A | 7.5YR 5/2 | 7.5YR 3/2 5, 0, 0, 0 2vf, If, Im cs 
| 5-17 | Bw s 
0 


5 ee ; eee eel 

5-17 Bwl_ | 7.5YR 5/4 | _7.5YR 3/4 |_veob sl | 2mgr_ | SO g+cob,0,0 | ve, 2, 2m, 2c c 
| 17-27 | Bw2__ | 7.5YR 5/4 | 7.5YR 3/4 | veob sl_| 2mgr_ | 20g, 40 cob, 0,0 | fv I, vf, tc | cs 
| 27-34 | Bw3_ | 7.5YR 5/4 | 7.5YR 3/4 | cobsl | ifsbk 20g, 35 cob, 0,0 ff, 2m cs 
| 34-48 | Bw4 | 7.5YR 5/4 | 7.5YR 3/4 | gst | 2msbk_ |] 25g, Scob, 0,0 Ph Im _ 
-5 


A 
Pe Pee Silt (%) Sand (%) -15 Bar | -15 Bar/ 
Depth (in) | Horizon | % Cla % Silt % Sand Fine Water % Cla 
A 


| 0-5} A 5 | 66.9 [15.9 fF 15.6 | 17-8 21.5 5.2 6 9 55 3.69 
| 5-17_—«], SO Bwi_ |] 228.8 70.0 15.6 3.2 5.2) 20.04 87 83 | 4.83 
. 7 


2 ; ; ; 
3.31 
3.36 
| 34-48 | Bw4 [ 16 | 29.0 [694 | 15.9 | 13.1] 13.0 7-8 ft 5.0 29 ff 107 


Cations (meq/100 g) 

(in) (%) Bases Al Cats. OAC plus Al Clay 
05 f ~A of 3.82 [32 f 08 [| wf Os. | 4.3 [139.3 | 6.9 — [> 176. | 14.8 | - 532 95 | 
| 5-17 | Bwi {| 0.90 [| 1.1. [ 05 | tre {| 03 ] 1.9 | 107 [| ~~ {| 126 7 70 | | 5.83 | 
| 17-27] Bw2 [ 061 {| 12 { 04 | — | 03 |] 19 | 80 | °&-[| 99 | 62 {| | 3.88 | 
} 27-34 J Bw3 | 0.42 | 1.1. | 03 | — jf 03 | = 1.7 | 72 | f= 89 | 54 | J 3.86 | 
| 34-48 [ Bw4 {| 0.27 | 07 | 04 [| tw | 02 | 13 |] 59 [| =f 72 | 46 | |] ] 

Depth | Horizon | Al Sat. | Base Saturation(%) | == pH ———SsSYt:sCOOpptical P Reten. | KCI-Mn 

(in) (%) Density i (%) | (ppm) 

-5 A 7 é ; 

- FY 

: w2 aaa 

- Po] 

Pe ol 
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i SOIL CHARACTERIZATION DATA 


Pedon No. | Map Unit | Soil Classification Location: Meadow, Pioneer Basin NCSS Sample No. | Date Sampled 
33 141 ashy-skeletal, Humic Xeric Vitricryand SE 1/4, SW 1/4, S 34,T 5S, R 29 E, MDM S90CA-019-019 | 06/30/88 
Lat/Long. 37-27-44 / 118-47-27 
Elev. (ft) | Slope (%) | Aspect | Parent Material Vegetation Series Soil Temp (F) | Litter Layer | Remarks: Recovering from past erosion. 16-30 in. 
11,100 9 WSW | porph. granodiorite perenn. grass 47 none thixotropic. Rounded qtz sand in 30-35 in. Distinct 
alluvium (meadow) pockets of alluvium 
Depth (in) | Horizon | =Dry =| Moist | Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Roots Bounda 


1OYR 5/2_| 10YR 3/2 [ost | fer none none noted | vf IE Tes 


16-30 AC | JOYR 5/3 | 10YR 3/3 2fsbk Ivf, If cs 
7.5YR 4/6 
| none 


30-35 10YR 7/4 | 7.5YR 4/6 | sl | lfsbk Pov im cs 
35-47, $ Ab [|__| 7.5YR 473 Lfsbk fe ONC oN ee Oe eal 
Horizon 


Silt (%) Sand (%) —15 Bar/ 
% Silt Water % | Cla 
54-7: | 


54.7 

A 

AC | 3.2 | 34.8 | 62.0 ft 18.6 6.2 | et 183 4 fs 4 488 
CEC (meq/100 g) 


|__ 0-16 _| 
SE TA ee ee ee ee ee 
Cations (meq/100 g) 
Depth Horizon | Organic C Ca M Sum Acidity Extract Sum. NH4 Bases CEC/ 
(in) (%) Bases A Cats. OAC plus Al Clay 
|__ 1-0 aa 
| 0-16 | 0 1 
| 16-30 _| 


Depth (in) 


? 
ul 
a 


] 
Re RR Ree eee ae ed ee) 
09 | ee os | ee oe 
Ane Poof ot oa Ion fs | sa 
Depth | Horizon | Al Sat. Optical P Reten. | KCI-Mn 
een | Ng Par NOR | RF Cy [AO] Dens 
a [os fe oe ee | ao) 0s | ons | oe | 048) a ot 
16-30 [ Afc | 3) | 9 | 16 | 109 | 5.0 [| 54 | 0.10 | 0.51 | 0.23 [ 0.78 | 54 | 0.0 | 


| 0-16 
| _16-30_| J 
Depth Horizon | Clay Fraction X-Ray Minerals Silt and Sand (%) 
(in) } Grain Count (%) 
0-16 A KK1, MI1, QZ 13.0 71 1.9 VES 28 GS 62, QZ 28, FD 5, BT 2, HN 1, RA tr, AM tr, 
KK tr, FP tr, QC tr, PR tr, OP tr, MZ tr, EN tr, 
GC tr 
16-30 A/2C. | MT1, MII, KK1 15.0 2.8 FS 54 QZ 48, GS 36, OC 6, BT 5, FD 3, AR I, FP tr, 
TM tr, KK tr, HN tr, PR tr, RA tr, GC tr, GN tr, 
OP tr 


sod contains 8.8 percent total carbon and 88 percent mineral soil. 


Note: 


CO? 


SOIL CHARACTERIZATION DATA 
Location: Junction Bluffs NCSS Sample No. | Date Sampled 


Pedon No. | Map Unit | Soil Classification 
46 101 loamy-skeletal, mixed Mollic Cryoboralf SW 1/4, NW 1/4, 8S 9, T 5 S, R 26 E, MDM S90CA-019-003 | 07/12/88 
Lat/Long. 37-30-38 / 119-08-37 
Elev. (ft) | Slope (%) | Aspect | Parent Material Vegetation Series Soil Temp (F) | Litter Layer | Remarks: 
7980 14 SW porph. andesite red fir 50 Oi: 1-0 in. 
Rock Fragments (% vol.) 
Depth (in) { Horizon [ Dry {Moist | Texture Structure (gvi., cob., st., bidr.) Hydrophobicit Boundai 


7.5YR 4/4 | SYR3/2_ | stsl_ | ivfgr [| 10,5 15,0 sf ext. Sve 2f, 2m Eas 
| 26-39 |  Bt2_ | 7.5YR 4/4 | SYR 3/3 | veobscl | om | 15 35,00 ST —C—“‘CSC*dSCOCidVAS OF, 2m 
EP Ot ae es es a ee SPROUL rk vee, Set ee eae eee ne ee ln ee ee ol 
Depth (in) | Horizon | % Cla % Silt % Sand Water % Cla 

Pp 0-4 | ALT OT 389 24.4 7.7 dT 13.8 0.6 = 17.8 fF 19.8 T1766 [109 7 s6 J || 
Pp 4-8 | 6 A2 Of tS | 28.7 | 69.5 | 16.3 12.4 | 49 | 9.0 7 12.1 64 80 44a 
P8-26 =| tl OT 9.9 32.9 | 57.2 | 196 | 13.3) | 16.9) | 194 | 10.3) | 67 | 3.9 | 13 fa | 
| 26-39 | Bt2 | 18.0 | 35.5 [ 465 [ 23.8 [| 117 {| 164 [{ 155 | 68 | 56 | 22 | 17.9 | 0.99 | 

Cations (meq/100 g) CEC (meq/100 g) 

(in) (%) Bases Al Cats. OAC plus Al Clay 
0:4 | AL 5574 76 Ate | | a] 68 2 8 
p48 | A2 | 207 | 14 | 02 [| tw  { 04 [ 20 | 127 [| | 14.7 [| 114 fF | 6.33 | 
| 26-39 | - Bt2 | 0.46 | 3.8 fbi | ow. os] 5.7 a 2 i 08 | 

Depth Horizon | Al Sat. | Base Saturation (%) Optical P Reten. | KCI-Mn 
Boe Mea ee eae NHgOAC Density (%) | (ppm) 

Bae Ao as eee as en ee ee lf i 

oS |e AD a a SN 

LC De es Se Oe 
aa eet Tee fe i ee es ee 


€07 


SOIL CHARACTERIZATION DATA 


Pedon No. | Map Unit | Soil Classification Location: near Cassidy Crossing NCSS Sample No. | Date Sampled 
- 48 153 sandy-skeletal, mixed, frigid, Dystric Xerorthent | SW 1/4, NE 1/4, S 23,T5 S,R 25 E, MDM S90CA-039-004 | 07/13/88 
Lat/Long. 37-29-00 / 119-12-05 
Elev. (ft) | Slope (%) | Aspect | Parent Material Vegetation Series Soil Temp (F) | Litter Layer | Remarks: fine pumice mixed in 0-10 in. 
5000 52 NNW | granodiorite colluvium | mixed conifer-pine 59 Oi: 3-2 in. 
Depth (in)}| Horizon | = Dry — | Moist ‘| Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Roots Boundai 


Oe: 2-0 in. 
| 0-10 | A 10YR 6/3_| 10YR 3/3 15, 2, 0, 0 ae ee ee ee ( * 
10-34 | CA | 10YR 7/3 _[_10YR 4/3 40, 2, 0, 0, Sa ee el (Pe | eee 
34-47, | C_ | 2.5YR 6/4 | 10YR4/6 | xgcosl | om 40, 25, 0, 0 ae Ree | ee ey 


Silt (%) Sand (%) -15 Bar | -15 Bar/ 
Depth (in) % Silt Water % Cla 
& 


; 
poe Ps Sl NS BAO Bad = = 7,0 9 166 = aa, = 16S. = 8S a 5 ae 
10-34 | CA J 2.9 | 14.5 82.6 864] | 65 4 | 8 178 2] 0.93 | 
CL ae ee eel ey ee ee ee ee ee ee ee ee ee ee eee ee ee 
Cations (meq/100 g) CEC (meq/100 g) 


(in) (%) Bases Al Cats. OAC plus Al Clay 
rf 0-10 | A | 1.18 | 2.5 |] 03 [| tw =| 02 | 3.0 | 66 | £x| 96 | 76 | =] 2.45 | 
ee ee ae ee eee eee eee ee eee ee ee eee ee ee ee eee ee 


34-47 | C047 | 0.7 | ot do 85 


Depth Horizon | Al Sat. | Base Saturation(%) [| = = pH ——__s*XJ|.”s Optical P Reten. | KCI-Mn 
ms % NHZOAC Density | (opm 
SS ae ee) ey ae ee ee ee ee ee eee eee ee eee ee eee 
ae ao, ee > (| eS ee ee eee eee ee ee 
aa ae EE ee ee eee eee eee Rn eee eee 


vO? 


SOIL CHARACTERIZATION DATA 


50 110 loamy-skeletal, mixed Dystric Cryochrept SW 1/4, NE 1/4, S 21,T5S,R 28 E, MDM $90-019-005 07/20/88 
37-29-59 / 118-54-57 
Elev. (ft) | Slope (%) | Aspect | Parent Material Vegetation Series Soil Temp (F) | Litter Layer | Remarks: Greatest root concentration at boundary of 
9650 38 NE glacial, lateral moraine, | lodgepole pine, with 
qtz monz. gneiss, mixed hemlock trees 
schist, metavolcanics 


48 Oi: 0-1/2 A and Bw horizons. Charcoal in A horizon. Sands 
below 23 in. break down with moist rubbing 
(pseudomorphs). Clay appears formed in place. 
Depth (in) | Horizon | Dry | ~~ Moist —_|_ Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Roots Bounda 
| A: | 10YR 6/3 |: 10YR 4/3} st] 2vigr; lisbk 85.00 gt fs vf, 1, am 2c | 
10-23 {| Bw | 10YR 7/3 | 10YR5/4 [| gsi | 2fgr, 2fsbk_ | 15, 10,0,0 PV 2, 2m, tc | cs 
| BC} 10YR 7/2 | 10YR 5/3_] vg sl_ | om, Ifsbk_ | 40,15,0,0 fe im cs 
32-41 | <C | J0YR7/2: | 10YR 6/3] vg em | 380,10, 
Ce ae a eee (aes ee el ee ee eee een, 


Silt (%) Sand (%) -15 Bar | -15 Bar/ 
Depth (in) Cla % Sand Coarse Water %_| Cla 


= 0-10. — | 
| 10-23 | 
| 23-32 
| 32-41 
eed 
ga — 
; 7 
| 10-23 | Bw 
|__23-32 | 
| 32-41 10 


1.17 
ALD | 54.8 [1B P2254 5 9 
pa AND = | 534 =p 18.9 23.0 | A 10-2 029 12 0 862 Br [079 
5 - 
4 


Cations (meq/100 g) 


1]. Z 
1. : 
(in) (%) Bases Al Cats. OAC plus Al Clay 
5 ; 
| 0.1 | : 


6 
0 
7 


0-10 A 

Bw a 

|_23-32_ | BC | 046 | 01 [| — | ; 

le eee Ee ee eee ee 0.2 7.0 
Depth Horizon | Al Sat. Optical P Reten. | KCI~Mn 
(in) (%) Density (%)__| (ppm) 
10-23 

| 32-41 | 


—_ 
o 
N 
to 
_ 
o 
we 
i=) 
— 


oloj— fo 
Nop NI 
wip 


an CE a (CR a 


Note: Trace of calcium carbonate in the 23 fo 32 and 32 to 41 inch horizons. 


S07 


SOIL CHARACTERIZATION DATA 


NCSS Sample No. | Date Sampled 
S90CA-039-006 | 08/06/88 


Remarks: Pumice-filled krotovinas common in 0-9 


Pedon No. | Map Unit | Soil Classification Location: near jct. John Muir and Mammoth Pass trails 
81 102 ashy-pumiceous over sandy Xeric Vitricryand 
and 17-27 in. Abundant fungus in 9-15 and 27-39 
in. 15-17 in. appears silica cemented, roots 


NE 1/4, NE 1/4, S 13, T 4S, R 26 E, MDM 
Elev. (ft) | Slope (%) | Aspect | Parent Material Vegetation Series 
9000 10 SW pumice over mixed lodgepole pine 
granitic 
penetrate, most indurated in u 


Lat/Long. 37-36-18 / 119-03-00 
er 1/2 in 
itd fo aye ame ahaa eras os Ge 
Depth (in)| Horizon | Dry [Moist — ‘| Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Bounda 


Soil Temp (F) 
50 
1OYR 7/2 | 10YR 6/4 | exgs | sg | COC extreme 3 iE, 2f, 2m, 2c cw 
9-15 10YR 6/3 | 10YR 5/4 | exgs | msg | moderate 3:8, 2f, Im, Ic 
15-17_ [| Cq__ | 10YR 7/2 | 10YR6/4 | vgs [oom ft moderate to extreme | 2vi, 2f, 1m 
ee 
| 


Litter Layer 
Oi: 2-1 
Oe: 1-0 


eS 029" =| 
| 9-15 _| 
| 15-17 
| 17-27_ | 2Cl_ | 10YR 6/4 | 1OYR 5/6 | sl cs 
p__27-39_ | 2C2__| 10yR 6/6 | 10YR5/6 | ost of} em 
PE S059 
Pacha 
| 15-17 | 


Sand (%) -15 Bar | -15 Bar/ 

Depth (in) Cla 
9-15 
15-17 [Cg | 2.3 ff 86.6 | 10.3 | 08 | 9 fT 88 | 36 fT 30.3) 15.0 F230 1.00 | 
p17-27 fcr 2.2 | 20.3 775 99 10.46.2240 8s 3 S74 
P27-39 | 2C2_ | 2.6 ff 5.3 | 82.1 ff 93 ff 60568 | | 8 623 

Cations (meq/100 g) 

(in) (%) Bases Al Cats. OAC plus Al Clay 
P| 0-9 PA 230 fa fo 8 73 8 352 
p95 | 032 | on os te 2 
P_15-17_ | Cy 0.20 Pe a od 0.70 
Pi7-27_ | 2ci 053 fot on ot 8 8 5S 
|_27-39 | 22] 0.53 | 0.2 | tr df Ct 3s 9 0 88S 
Depth | Horizon | Al Sat. Optical P Reten. | KCI-Mn 
a A YS oe SO GO -F 
Fe (a) (Pe ET (a (Re) Re ee a a a ee ee ea a 
(SS) Be aS Se) Ca A aR) a (a) A ( Se TS 
P1727 | ci fo 
RE (Ry Ce CS SN (PT PR A (ARF Te A | 


Note: Trace of carbonates in 27 to 39 inch horizon. 


907 


SOIL CHARACTERIZATION DATA 


Pedon No. [| Map Unit | Soil Classification Location: French Canyon NCSS Sample No. | Date Sampled 
89 114 sandy-skeletal, mixed Typic Cryorthent NE 1/4, NW 1/4, S 35, T 7S, R 29 E, MDM S90CA-019-007 | 08/31/88 
37-17-25 / 118-56-04 
Elev. (ft) | Slope (%) | Aspect | Parent Material Vegetation Series Soil Temp (F) | Litter Layer | Remarks: A1 horizon is erosional debris from 
10,400 31 ESE | colluvium-granodiorite, | lodgepole pine 56 none upslope. 
w/ minor gtz monzonite 
Depth (in) { Horizon | Dry {Moist | Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Boundai 


| 0-2 AN | WOYR 5/3_| 10YR 4/2 | vg cos! | sg | 40, 0,00 moderate] vf, If as 
10YR 6/4 | 10YR4/3 | vesi | 2fgr | 385, 5,5,0 none |v, 2, 2m | gw 
| 10-17 | AC 10YR7/3_ | 10YR 5/4 | vgs! |  2vfgr | 35,10, 10,0 | none tv I tm cw 
| 17-29 | Cl | 10YR 8/1 | 10YR7/1 | vg cos! | om | 50, 2,0,0 none iv I tm aw 
1OYR 5/4 | vg cosl | ___ivfgr_ | 40, 20, 0,0 ff none ft tm 
Depth (in) | Horizon | _% Clay | _% Silt] _% Sand Water % | Cla 
| 10-17 [ AC | 2.6 | 206 | 768 | 9.0 [116 | 162 f 249 | 167 | i122 f 78 ff 6.38 | 
p 17-29 Tcl 25 20.2 77.3 | oT 92 4 | to 8.0 | 37 | 99 T3052 
129-39 f c2_ ff} 3 ff 22.9 | 75.8 | 4 fs 15.3 19.9 ff 73] 13.9 =f 94 | 2269 
Cations (meq/100 g) 

(in) (%) Bases Al Cats. OAC plus Al Clay 
| 0-2 | AN 72 | oe To te SS 4 
| 2-10 f AZ | 5st | 02 | ~~ te 08 8 3 096 
L 10-17, | AC 0.75 fo. te it 23 
17-29 | cd 7 | te 2 8 
| 29-39 f c2 | 0.54 | 0.2 | 0 5 532246 

Depth | Horizon | Al Sat. Optical P Reten. | KCI-Mn 

(in) %) Density %) _|_ (pm) 
Ea (ee ee ee eee ee 
Fa Cea a (Re Se a aa CR (75 TO (A ci AS (A IS eR ee 
| to17 | AC | Cd 3 
Pe ee ae ee ee ee ee ee eee eee eee eee eee eee, 
ee a ae ee ee ee eee ee eee ee eee ee ees 


Note: Trace of carbonate in the 10 to 17 inch horizon. 


LOZ 


SOIL CHARACTERIZATION DATA 


Pedon No. | Map Unit | Soil Classification Location: French Canyon Trail NCSS Sample No. | Date Sampled 
92 140 sandy-skeletal, mixed Typic Cryumbrept SE 1/4, NW 1/4, S2, T 8S, R 29 E, MDM S90CA-027-008 | 09/01/88 
Lat/Long. 37-16-12 / 118-46-30 
Elev. (ft) | Slope (%) | Aspect } Parent Material Vegetation Series Soil Temp (F) | Litter Layer | Remarks: 20-40 in. intermittent compaction and 
9800 15 SSE glacial-granodiorite lodgepole pine 48 needles cobbles are more subangular than above. 
Rock Fragments (% vol.) 
Depth (in) | Horizon | Dry {Moist _|_ Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Roots Bounda 


1OYR 5/2_| 1OYR 2/1 lfsbk 1, 2, 0,0 3vf, 3f, 1m 
| 4-20 | Bw df 10YR 4/4 | 10YR 3/4 | gsi | tvfgr 30, 10, 0, 0 3vf, 3f, Im, le 
20-40 j Cj 10YR 5/3 | 1OYR3/3 | vgteos | om 40, 25,0, 0 aaa ee a 


Bw 
Cc 
Silt (%) Sand (%) -15 Bar | -15 Bar/ 
Depth (in) | Horizon | % Cla % Silt_ | _% Sand Water % | Cla 
A 2 : 
Bw 


pa fA 22 20.7 776 38 5822.2 4s 13.0 i 3.350 | 
| 4-20} Bw 3 22.9 95.8 84 4S 3S 22.2 722. 10.5 T4354 
20-40 {| C | 09 {| 126 | 865 [46 |] 3.0 | 153 | 23.9 | 203 ] 15.1 | 119 ff 2.4 [| 
CE 
cl 


Cations (meq/100 g) CEC (meq/100 g) 
Depth Horizon | Organic C Ca Mg Na K Sum Acidity Extract Sum. NH4 Bases 
(in) (%) Bases A Cats. OAC plus Al 


1 

Pp 0-4 | OA OT 26 7 28 7 0.06 27 
F420 | Bw) 2 ON 0.6 | tr ee 0 IS 6. 08 | 16.8 8 OL 1S 
| .20-40. | C093 | 04 | tr 88 | 8a 3G fF | 
Depth | Horizon | Al Sat Optical P Reten 
%) Density %) 
a ae ae ee a ae ee Se ee ee a a ee Se 
| 4-200) [ Bw | 53) of 4 oS 

eemen GETS ee — |= = 


807 


SOIL CHARACTERIZATION DATA 


Pedon No. | Map Unit | Soil Classification Location: McGee Creek drainage NCSS Sample No. | Date Sampled 
109 114 coarse-loamy, mixed Vitrandic Cryorthent NE 1/4, SW 1/4, S 17, T 5S, R 29 E, MDM S90CA-051-100 4 07/12/89 
Lat/Long. 37-30-40 / 118-49-28 


Litter Layer | Remarks: Flat area surrounded by granitics. Wet 
Oi: 2-1 in. | soil, receives much subsurface flow. Mottled colors 


Elev. (ft) | Slope (%) | Aspect | Parent Material Vegetation Series Soil Temp (F) 
9300 5 ENE {| diorite lodgepole pine 32 
0a in 


: 1-0 in. 9-26 in. 26-30 in. is smeary & thixotropic 
Depth (in) } Horizon | Dry | Moist | _ ‘Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Roots Bounda 
P 0-9 fA 0YR 7/1 [ 10YR 3/3 [Is | vfgr 10, Ov Tm, Ic Paw 
Hei Kael POPE + 1 ac a NR ERM Cael Bea 
10YR 5/8 | 10YR 5/6 

| _26-30 | A/2c2_ | 10yR 3/3 | toyR 3/2 [st [om Ov tm, te Tas 
, 30-43 | 3c ovr, | 25y 42 7 gst Tm 25,000 im ic 
eee a ee aes ee a a ee, ee ee ee ee eee eee) nee 

Sand (%) ~15 Bar | -15 Bar/ 
Horizon_|_% Cla % Sand Water % | Cla 
| 9-26 (m) | A/2Ci | 0.7, | 17.5) | 81.8 67 ft 10.9 fo. 23.9 | 27.9 6 83 
| 9-26 (p) | A/2ci_ | 1.0 | 80.4 [| 186 {| 499 | 305 [ 102 [ 46 | 26 [| 08 | 04 | 34 [3.40 | 

Cations (meq/100_g) 

(in) (%) Bases Al Cats. OAC plus Al Clay 
39-26-Gn) | AQCI | 0:53") 06-02 fe OT | 9 |e | 0.8 BS 2 | | 
| 9-26 (py | ACI]. 0.98 | 1.0 | 0.3] 15 | 0.8 | 3.6 | rear (es ee ee 

Depth | Horizon [Al Sat. Optical P Reten. | KCI-Mn 
(%) CaCl2 Density (%) (ppm) 
| 9-26 (m) | A/2Ci | 47) [26 3 9 eS 006 0.26 | 002 | 0.2 | 18 | 0 
9 26-@)-) ARC.) — — 100 Be to OS en S02 i of Sf 
(26:30. ARC? 7352) 10.7 | 5.0 52 014} 0502 | 0.25), 0.88] 55] | 0.0. 


Depth Horizon Clay Fraction X-Ray Minerals Silt and Sand (%) 
(in Grain Count 
OP tr, KK tr, MS tr, AR tr, TM tr, OT tr, FP tr 
QC tr, TM tr, OP tr, FP tr 
AR tr, KK tr, AM tr, CA tr, FP tr, GC tr, PO tr 


607 


SOIL CHARACTERIZATION DATA 
Pedon No. | Map Unit | Soil Classification Location: Rock Creek canyon NCSS Sample No. | Date Sampled 
111 111 sandy-skeletal, mixed Typic Cryorthent NE 1/4, NE 1/4, S 25, T 5S, R 29 E, MDM S90CA-027-009 | 07/13/89 
Lat/Long. 37-29-06 / 118-44-14 
Elev. (ft) | Slope (%) | Aspect | Parent Material Vegetation Series Soil Temp (F) | Litter Layer | Remarks: Surface layer of loose decomposing ; 
10,800 27 ESE glacial moraine, lodgepole pine- 44 tr. needles | granitic rock. Rodents active in soil. 
granodiorits whitebark pine 
Depth (in) { Horizon | Dry — [| Moist —_‘|_‘Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Roots Bounda 


1OYR 6/1_| 10YR 3/2 35, 0, 0, 0 ee = 


Ivfer j= = 15,15, 2,0. [| VE IE Im ie fps | 
| 16-40 [ Cc |[ 25Y 6/2 | 25Y 4/4 [xcobleos] om | ——s40, 35,100 ET —“‘C;C*rLSC(édAC CT sd 
isi | tn yn | Sie | cole, (me oe aro 
Depth (in) | Horizon |_% Cla % Silt__|_% Sand Water % | Cla 
Pp 0-4 of A 29 33.5 | 63.6 38.9 fT 29.6 13.6 | 174 44 fins [64 [| 20 TO 0.69 | 

4-16 [ AC | 26 | 12.7 | 847 [ 66 | 61 {| 105 | 184 | 166 [7 17.2 [ 22.0 [27 [1.04 | 

Cations (meq/100 g) 

(in) (%) Bases Al Cats.. OAC plus Al Clay 
P04 fT A TT 122 | 06 Tt COT rt 7 4 oe 5s ff 4 T1345 | 
ee ae ee ee ae ee ee ee ee ee ee eae ee 
(16-40 | Cc | 042-06 | 01 | te ft 0 88 3 4 8 eT 00 | 

Depth | Horizon | Al Sat. | Base Saturation(%) [| pH SCS: «Oppticcal P Reten. | KCI-Mn 
ee as Bee ee err ee CaCl2 Density (ppm) 
e204 A PG 3 ef ee 

4216-— 1) — AC = es 1 | 9 ee et] 
b= 16240 | C= as or | a ee 
Note: 0.3 % carbonbates in the clay fraction of the 0-4 inch horizon. 


OI? 


SOIL CHARACTERIZATION DATA 
Location: Table Mountain 
NE 1/4, NE 1/4, 8 9, T 8S, R31 E, MDM 
37-11-14 / 118-35-16 


Vegetation Series Soil Temp (F) | Litter Layer 
perennial grass 46 none erosional de 


Rock Fragments (% vol.) 
(gvl., cob., st., bldr.) 


55, 5, 0, 0 


Soil Classification 
loamy-skeletal, mixed Entic Cryumbrept 


NCSS Sample No. | Date Sampled 
S90CA-027-010 | 07/25/87 


Surface erosion common. 0-1 in. is 


osition. 
cit 


Pedon No. | Map Unit 
132 136 
Elev. (ft) Slope (%) | Aspect 
10,920 7 WNW 


| Dry Moist__| 
7.5YR 5/6 


Parent Material 
eranodiorite till (7) 


Cations (meq/100 g) 


ae EI 


| 9.6 | 18.6 
| t8.7 27.2 3.2 
Cats. OAC 


Base Saturation (%) 


Depth Horizon 
(in) 


31-38 | C3 _| 


iN 


T1@ 


SOIL CHARACTERIZATION DATA 


Pedon No. | Map Unit | Soil Classification Location: Lundy Canyon NCSS Sample No. | Date Sampled | 
140 148 loamy-skeletal, mixed Typic Cryumbrept SE 1/4, NW 1/4, § 24, T 2S, R 24 E, MDM S90CA-051-011 | 07/27/89 
Lat/Long. 38-00-36 / 119-16-45 
Elev. (ft) | Slope (%) | Aspect | Parent Material Vegetation Series Soil Temp (F) | Litter Layer | Remarks: Pistol butts on trees (snow & soil creep). 
9160 60 NNW _ | colluvium-hornfels mtn hemlock 50 Oi: 2-1 in. | Discontinuous ashy material in 0-10 in., slightly 
Depth (in) { Horizon | Dry {Moist | Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Roots Bounda 


Oa: 1-0 in. | smeary. 
7.5YR 5/4 | 7.5YR 3/4 ve sl | 2fer 35, 15, 0, 0 Ivf, 2f, 2m, Ic cw 
ight Ivf, 2f, : cs 


aw 
rs ae 
| 30-41 | C _|_10YR 6/6 | 10YR 4/6 | xgst | __iivfgr | 851500 im 
Depth (in) | Horizon | %Clay | % Silt_|_% Sand Water % 
| 22-30 | BC | 48 | 514 | 43.8 | 30.1 f 213) fT is | 87 | 74 | 78 84 66 138 
| 30-41 | Cf 3.4 | 50-4 46.2 | 26.6 23.8 0.7 | 74 | 6 86 fT 29 ft 4 
Cations (meq/100 g) 
(in) (%) Bases Al Cats. OAC plus Al Clay 
Pp 0-10 | A 283 | 50 | 8 oe 23.2 5.7 64 SADT 
| 10-22) | Bw 97 fg 24 76 39 3.09 | 
| 22-30 | BC | 15st fo | oT 0S 5726 7.2 | 6.03.33 
| 30-41 fc _f .29 | 1s | 0.2 | — J _03 f 2.3 J 2 ft 3 52.0 34353 
Depth | Horizon | Al Sat. Optical P Reten. | KCI-Mn 
(in) Density (%)__|_ (ppm) 
eae Re a a a a (Se a ey ee (ee ae 
| 10-22 | Bw ft 44 3 a 2 
| 22-30 | BC | 63 {| 9 | 9 {| = laa eee es i 
a = eee ee eee aa ae 


CI? 


SOIL CHARACTERIZATION DATA 


Pedon No. { Map Unit | Soil Classification Location: near Gilbert Lake, south of Kearsarge Pk. NCSS Sample No. | Date Sampled 
150 106 loamy-skeletal, mixed Typic Cryorthent NE 1/4, NW 1/4, S 35, T 13 S, R 33 E, MDM S90CA-027-012 | 08/14/89 
Lat/Long. 36-46-04 / 118-16-16 
Elev. (ft) | Slope (%) } Aspect } Parent Material Vegetation Series Soil Temp (F) | Litter Layer | Remarks: 
10400 45 NNW _ | gtz. monz.-colluvium limber pine 53 Oi: 1/2 in. 
Rock Fragments (% vol.) 
Depth (in) | Horizon | Dry =| ~~ Moist} Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Roots Boundai 


1OYR 4/2 | 10YR 2/2 30, 5,0, 0 2vf, If 
10YR 6/3 | 10YR 3/3 45, 10, 0, 0 Ivf, 2f, Im, Ic 
17-39 1OYR 7/2_|_10YR 5/3 40, 20, 2, 0 pone tf im | 


Silt (%) Sand (%) 15 Bar | —15 Bar/ 
Depth (in) Water % | Cla 
Pp O-S fA 2 to 86.7 487 8A 383 4 a 294 22 0.96 
| 0.90_| 


17-39 


Cations (meq/100 g) 

(in) (%) Bases Al Cats. OAC plus Al Clay 
fr 0-5 6 — Af 2.06 | 22 7 03 [| — | 02 { 27 [| 45 | 04 [| 72 [ 5.2 { 3.11 | 2.26 | 
1 5-17 [| ac {| 047 | 14 | 02 | 02 | 01 [ 19 | 48 | 07 [| 67 | 49 | 26 | 1.69 | 
| 17-39 | Cc | 0.26 | +O8 fj 02 | O2 | te [| 12 | 2.7 | 07 | 3.9 | 3.3 [| 1.9 | 

Depth [| Horizon | AlSat. | Base Saturation(%) | === pH ——s—SCSCsdY:SCO optical P Reten. | KCI-Mn 
%) Density 3 
: 5.6 


cI? 


SOIL CHARACTERIZATION DATA 


Pedon No. | Map Unit ] Soil Classification Location: Shepherd Pass trail NCSS Sample No. | Date Sampled 

152 145 loamy-skeletal, mixed Typic Cryoboroll NE 1/4, NW 1/4, S 20, T 14S, R 34 E, MDM S90CA-027-013 | 08/13/89 

Lat/Long. 36-42-27 / 118-18-05 

Elev. (ft) | Slope (%) | Aspect | Parent Material Vegetation Series Soil Temp (F) | Litter Layer | Remarks: Apparent saprolite 36-44 in. 

9400 55. ESE qtz. monz. - colluvium {| curl leaf mountain 59 Oi: 1/2-0 

mahogan in. 
maine: Rock Fragments (% vol.) 

Depth (in)} Horizon ] Dry J Moist | Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Roots Bounda 


| 0-9 | A MOYR 4/2 | JOYR 2/2 | xgis | sg | 30, 25,10,0 | extreme | ve 
| 9-20 | AC 10YR 5/3 | LOYR 3/3 [ xg cosl {|  ivfgr ft 30, 25,10, 0 [moderate ivi if tm 
|_20-36 | CA | 10YR 6/3 | 10YR 4/3 | xg cosl | ivfgr | 35, 30,5,0 none ve if tm 

canes aes 


36-44 7.5YR_6/2_|_7.5YR_5/2 65, 0, 0, 0 ivf, tf, Im, ic 
Silt (%) . Sand (%) ~15 Bar -15 Bar/ 
Depth (in) | Horizon | _% Cla % Siit__| _% Sand Coarse Water % | Cla 


A 
AC 
CA 
- C 
i | Coarse | V. 
[0-9 fA 28 8088.2 | 8S 4 20.9 9S 20.8 17.6 fa 
| 20-36 | CA | 6.9 29-5 | 63.6 8.0 S57 8347 0.5 4 58084 
A 
AC 
E CA 


; Cations (meq/100 g) CEC (meq/100 g) 
Depth Horizon | Organic C Ca Mg Na K Sum Acidity Extract Sum. NH4 Bases CEC/ 
(in) (%) Bases Al Cats OAC plus Al Clay 


| 0-9 fF A 209 | 10.4 fT 0S TO 2 2 35 10.5 875 
| 9-20 Of AC 0.33 4 | 3 TO 4 TS 
|_20-36 {| CA | 0.62 | 9.6 {14 [02 f 0.2 fis ff 23109 
Depth Optical P Reten. {| KCI-Mn 
(in) (%) i (%) (ppm) 
TS es ee ae [eee en Seeieeaeel 
ay Se 
ae eae 


VIC 


SOIL CHARACTERIZATION DATA 
Location: Shepherd Creek 


NCSS Sample No. 


Soil Classification 
S90CA-027-014 | 08/13/89 


loamy-skeletal, mixed Typic Cryochrept 


SW 1/4, NE 1/4, S 20, T 148, R 34 E, MDM 
36-42-20 / 118-17-49 


Soil Temp (F) | Litter Layer 
49 tr. needles 


Pedon No. | Map Unit 
155 145 
Elev. (ft) | Slope (%) | Aspect | Parent Material 
8800 55 N granodiorite colluvium 
| Dry | Moist __| 


Remarks: Rock fragmentss in 10-28 in. are soft and 
easily crushed. 


eS ee 


Vegetation Series 


Rock Fragments (% vol.) 
(gvl., cob., st., bldr.) 


JOYR 3/2 
TOY R a3] (OV R38.) 


% Silt | % Sand 


3.2 101 | 867 [4.1 [6.0 [10.3 | 
3.4 [10.5 | 86.1 | 5.0 fF 5.5 | 
4.9 
3263 7s 84 Tf a 29 


Cations (meq/100 g) 


Ca Mg Na K Sum Acidity 
Bases 


Dex 


fo avf, le | Ic 


CEC (meq/100 g) 
NH4 Bases 
OAC plus Al 


es 


Silt (%) 


Base Saturation(%) | = ~~ pH ——sdss Optical Acid Oxalate Extraction (%) 
NEGOAC Cac 


SIZ 


SOIL CHARACTERIZATION DATA 


NCSS Sample No. | Date Sampled 
S90CA-051-101 | 08/19/89 


Remarks: Protective layer of gravel and cobbles on 
surface. 0-10 in. contains tephra. Distinct layer of 


Pedon No. | Map Unit | Soil Classification Location: Bloody Canyon, near Sardine Lake 
162 111 loamy-skeletal, mixed Vitrandic Cryochrept NW 1/4, SW 1/4, S 14, T 1 8, R 25 E, MDM 
Elev. (ft) Slope (%) | Aspect | Parent Material Vegetation Series 
9900 30 NNE_ | metavolcanics, glacial | lodgepole pine 
light colored, clean granitic sands between 15-15.5 
in. Charcoal mixed in 15.5-20 in. 


Lat/Long. 37-51-30 / 119-11-45 
Soil Temp (F) | Litter Layer 
47 
Rock Fragments (% vol.) 
Depth (in) | Horizon [| Dry | ~~ Moist__|_ Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Roots Bounda’ 
A 10YR 8/1 |. 10YR 5/2 0, 2, 0, 0 ivf, 1f, 2m, 2c 
B 


bo 
i) 


1OYR 7/3_| 10YR 5/4 
20-37 Cc LOYR 6/4 | 10YR 3/3 Ivf, 1f, Im, Ic 
37-40 Cc 1OYR 6/4 | 10YR 4/3 ivi fs 


| __CB 
See 
cay | sit | sand (OR ome Sand (%) -15 Bar | -15 Bar/ 
% Cla % Silt_ | % Sand V. Fine Water % | Cla 
OO [in Ao ee OO Ro fe Aa I ee 5 8 


Cations (meq/100 g) 
(in) (%) Bases Al Cats. OAC plus Al Clay 
0. 0.2 I 0. ee | 


Horizon a 
| 0-10 | A 0.43 | 05 02 fC tr 


oOfo 


j) 


Oi: 1/2-0 
| 10-15 [| Bwi {| 10YR 7/1 {| 10YR6/3 | sil | Ifsbk | ee If, lm, Ic [ as | 
sil | 
Pv, fm, Ww 
oweaeg one an Ste 


So 
o 


; 

Depth | Horizon | Al Sat. Optical P Reten. | KCI-Mn 
Density (opm 
Pp o-10 =f A 2 29 4 df 8S 4 47 004 | 0.06 ft tr St 0.04 | 8 

Depth Horizon | Clay Fraction X-Ray Minerals Silt and Sand (%) 

Fe703 Fraction Grain Count (%) 


0-10 A VFS GS 90, QZ 8, FD 1, AR 1, PO tr, BT tr, HN tr, 
PR tr, OP tr, FP tr 


917 


SOIL CHARACTERIZATION DATA 


Pedon No. } Map Unit } Soil Classification Location: lower Bloody Canyon NCSS Sample No. | Date Sampled 
163 Hil sandy, mixed Dystric Cryochrept SE 1/4, SE 1/4,811,T1S,R 25 E,MDM | S90CA-051-015 | 08/21/89 
Lat/Long. 37-52-05 / 119-10-48 


g. 3 
Elev. (ft) | Slope (%) }] Aspect | Parent Material Vegetation Series Soil Temp (F) | Litter Layer | Remarks: Volcanic ash in upper 10 in. Good 
8500 30 E glacial qtz monzonite, | red fir 49 Oi: 2.5-2 regeneration of trees. Cobbles tend to be flat. Flat, 
granodiorite Oe: 2-0 hard rock slab at 34 in. 
Rock Fragments (% vol.) 
Depth (in) } Horizon | = Dry — |= Moist ‘| Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Roots Bounda 


10YR 3/2 {| si [so 2vfer ss] 22,00 =~] extreme ——s | svi, If, Im | 
r 5-10 | AB { 10YR6/3 | l0OYR4/2 [ sl |  _ivfeor  [ 42,00 | slight | 2vf,if,im ic [ |] 
| 10-19 [ Bwl | 10YR 5/4 | 10YR3/3 | cobs! | _ifgpr [{  _—5,15,0,0 =| = == — _—st ivi, 2f, 2m, 2c | 
| 19-34 [| Bw2 [| 10YR 5/6 [ 7.5YR 4/4 { cobs! |  _ivfgr | 10, 10,00 ss vf of, 2m te J] 
pe a Re [se ee Ne ie ee Rp ee a eo ee os en 
Depth (in) | Horizon {| % Cla % Silt % Sand Water % Cla 
| 0-5 | A | 2.0 | 196 | 784 | 90 [| 106 | 208 {| 266 | 163 [{ 88 { 5.9 { 34 [| 1.70 | 
| 5-10 J AB | 1.9 | 20.2 { 779 | 9.22 J] 11.0 | 15.9 | 245 | 204 J] 11.2 | 59 | 3.4 | 1.79 | 
Cations (meq/100 g) 
wt 
(in) (%) Bases Al Cats. OAC plus Al Clay 
| 0-50 6) UA 35 | 8.0 fl ft lot fl 03 | 36 | 6 | fl 8 5 tS 
| 5-10 7 AB | 090 | 10 | 0.1. [| O01 | 01 | 13 [| 60 |. 07 { 73 [|{ 38 | 2.0 | 2.00 | 
| 10-19 [| Bwi [{ 0.97 { 06 | oO. [ O11 | O17 [| 09 | 91 | 09 [| 100 | 53 [| 1.8 | 2.21 | 
| 19-34 [ Bw2 | 1.85 | 16 ] 02 |] O02 | O01 [| 2.1 [| 199 | =| 220 | 311 | =f 3.96 | 
Depth | Horizon | Al Sat. Optica P Reten. | KCI-Mn 
(in %) Density (%) __|_(opm) 
as a es a ae a a a ee ee a ny (ee (Pe 
| 5-10 | AB | 35 | 18 | 34 +[ | 50 | +54 [|  °&2°4| ff ff 1.0 | 
i 10:19 f° Bwl f 50... 4 9 P17 Te ff a a ee ae 
Y 19-34 |  Bw2 |. 0 9 8 


LI@ 


SOIL CHARACTERIZATION DATA 


Pedon No. | Map Unit | Soil Classification Location: Tuttle Creek 
175 115 sandy-skeletal, mixed, frigid Typic Xerorthent 


SW 1/4, SW 1/4, S 8, T 16S, R 35 E, MDM 
Parent Material Vegetation Series 


Lat/Long. 36-32-20 / 118-11-40 
colluvium (gravelly pinon pine 


Elev. (ft) | Slope (%) | Aspect Soil Temp (F) {| Litter Layer 
8000 56 S 67 
‘hae talus)-porphyritic qtz 
monz. 
ci) | asd: oe oT ee | rae | Geno ol eve on we mia | paemocatge al ieee 2 
Depth (in) | Horizon [ Dry {| — Moist |‘ Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Roots Boundai 
| 0-6 | 10YR 4/2 | 10YR 3/1 | vgs | sg 35, 0, 0, 0 


sg 0, 0, 
2.5¥ 7/4 | 7.5YR 5/4 45, 10, 0, 0 | none vf, If, Im, Ic 
g 0, | tone 


NCSS Sample No. | Date Sampled 
S90CA-027-100 | 08/13/89 


Remarks: Live oak present. Approx. 35-40 percent 
bare ground in the area. Active surface movement. 


2 
22-31 10YR_7/3_|_10YR 6/3 45, 30, 0, 0 


Silt (%) Sand (%) -15 Bar | —15 Bar/ 
Depth (in) Water %_ | Cla 
1 ; 


a ee es ee ee ee ee a Pe ee ee ee ee ee 
Cations (meq/100 g) CEC (meq/100 g) 


6.2 
Depth Horizon } Organic C Ca Mg Na K Sum Acidity Extract. Sum. NH4 Bases CEC/ 
(in) (%) Bases Al Cats. OAC plus Al Clay 
9.7 9 6.07 


a Ca HR Dc De ee ee 


Depth Horizon | Al Sat. | Base Saturation (%) Optical Acid Oxalate Extraction (%) P Reten. | KCI-Mn 
Gn @ NAGOAC Cah Density | (oom 
| 0-6 ff A tt 100 | 7.8 | 63 {| 68 | 0.09 | 0.26 | 0.01 [ 0.04 {| 4 | 


8Iz 


SOIL CHARACTERIZATION DATA 


Pedon No. | Map Unit [ Soil Classification Location: East Warren Canyon NCSS Sample No. | Date Sampled 
178 114 sandy-skeletal, mixed Typic Cryumbrept SW 1/4, NW 1/4, 8 4, T 1 N, R 25 E, MDM S90CA-051-016 | 08/27/89 
Lat/Long. 37-58-13 /119-13-45 
Elev. (ft) | Slope (%) | Aspect | Parent Material Vegetation Series Soil Temp (F) | Litter Layer | Remarks: Volcanic ash in 0-9 in. Sand grains in 
10320 15 S mixed glacial granitic | whitebark pine 48 tr. needles | 24-42 in. are soft, easily crushed. 
and volcanic 
Depth (in) | Horizon | Dry | ~— Moist | Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Roots Bounda 
10YR 5/3_| 1OYR 3/2 | si { vfgr 3, 10, 0, 0 


| 0-9 |. AL 0, 
| 9-24 | Bw of 10YR 6/4 | 10YR 4/4 | vcobsi_ | ivfgr 25, 30,00 ft none vf, 2f, 2m, 2c [as 
25Y 7/4 | 2.5Y 5/4 | cost [| om _ {| __—s452,0,0 et ntone if imi 

A 

Bw 

Cc 


Silt (%) Sand (%) 15 Bar | -15 Bar/ 
% Silt Water % | Cla 
9 


eon . 
Poo TA 2 3 86.0 67 4 S436 | 6 | 10.4 | 17.0 28 04 
| 9-24 Bw | 59 8S 75.6 | 2.0 6 5 92 74 5.0 15.20 1885.2 0.88 
La ae a a ee ee ee a ee ee ee ee 
Cations (meq/100 g) 
(in) (%) Bases Al Cats. OAC plus Al Clay 
[09 J a oe Oe oe | Ot Oe | a ef tot | af a 
9-24 | Bw of 034 | oT ot et 7 6 7 53 4 0.90 
a a aa eae es ee ee ee ee ee ee ee ee eee ee ee ea 
Depth | Horizon | Al Sat. Optical P Reten. | KCI-Mn 
Ce | Na oar MGORC La [Cec [AO] ens (ppm) 
Of AS [0 tO Se 
BAC 7 ed (TA TNS Tn] eS RENN (UF AT | OS Ne SCRE REN) RE ae 
2H AD CBO he ad SO eh AD Ns Se a a 


617 


SOIL CHARACTERIZATION DATA 


Pedon No. | Map Unit Soil Classification Location: East Warren Canyon NCSS Sample No. | Date Sampled 
179 148 loamy-skeletal, mixed Dystric Cryochrept NW 1/4, NW 1/4,8 4, T 1 N,R 25 E, MDM S90CA-051-017 | 08/27/89 
Lat./Long. 37-58-51 / 119-13-38 
Elev. (ft) | Slope (%) | Aspect | Parent Material Vegetation Series Soil Temp (F) | Litter Layer | Remarks: Volcanic ash in 0-7 in. Gravel and 
11360 25 S diorite colluvium whitebark pine 42 Oe: 0-1 in. | cobbles throughout are hard and unweathered. 
Depth (in) | Horizon | Dry | Moist | Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Roots Bounda 


10YR 8/2 | 10YR 5/3 10, 65, 5, 0 ee eereneiney PME 1: 


| 7-15 | ~Bwl_ | 10YR 6/4 | 10YR 4/6 | vcobsi | 2vfger | 15, 30,0,0 sv, 2 2m, 2c | cw 

15-25 | Bw2_ | 2.5¥ 6/4 | 25Y 4/4 | xcobsl | 2vfgr | 20, 45,0,0 ve 26 2m cw 

| 25-32, | BC 2.5Y 6/4 [| 2.5Y 4/4 [xcob cosl] om, Ifsbk_ | 45, 45,0,0 ft im cw 

| 32-40 | CT 10YR 7/2 | 2.5Y 4/4 [xcobcosi] om 20, 0, 25,0 TC im 
Note: Rock fragment percentages appear over estimated probably by about 10 to 20 percent. 


Silt (%) Sand (%) -15 Bar ] -15 Bar/ 
Depth (in) Water % | Cla 
a Me OD 


(in) (%) Bases Al Cats. OAC plus Al Clay 
| 0-7 | Af 4.17 | 0.3 [ — | 01 [| 01. | 05 | 56 | O8 | 61 | 36 | 1.3 | 1,09 | 
Depth Horizon | Al Sat. [ Base Saturation(%) | _—=—Ss———pH ——ss Optical P Reten. | KCIl-Mn 
a hee ee Al} | (ppm) 
a Sy a ea es a ee, a ee ee ee es ee See 


OCT 


SOIL CHARACTERIZATION DATA 


Pedon No. | Map Unit } Soil Classification Location: Crown Pass area NCSS Sample No. | Date Sampled 
189 147 sandy-skeletal, mixed Entic Cryumbrept NW 1/4, NW 1/4, S 30, T 10.8, R 29 E, MDM S90CA-019-020 | 07/07/87 
Lat/Long. 37-02-16 / 118-51-33 
Elev. (ft) | Slope (%) | Aspect | Parent Material Vegetation Series Soil Temp (F) | Litter Layer | Remarks: Litter layer discontinuous. Upper 2 in. of 
10400 15 SSW sranodiorite lodgepole pine 46 Oi: 1/4-0 R is weathered. 
Rock Fragments (% vol.) 
Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Roots Bounda 


Depth (in) ee Sere ence 
1OYR 5/2_] 10YR 3/1 | gcosl | om 15, 0, 0, 0 eee ee a ee ee 


| 2-8 =  A2__|[ 10YR 5/3 [| 10YR 3/2 | vst cos] | =m __ ee er cw 
| 8-19 | Ci | 10YR 6/4 | 10YR 4/4 | vstlcos |] =m | __—-20,20,20,0) =| ——————(sisdTS Om tc Tl 
. 19-24 [ C2 | 10YR7/2 | 10YR5/6 [ xsticos | =m —|_————25, 20,200 =f —“‘“‘“‘iY ll 
Yr CUR ee ee et ef 
Depth (in) | Horizon | % Cla % Silt % Sand Water % Cla 
f o-2 — At | 1.5 | 17.5 [ 81.0 [| 7.4 [ 101 [| 106 [| 169 | 145 | 15.9 | 231 [| 3.3 [2.20 | 
| 2-8 7 A2 |{ 0.9 | 200 {| 79.1 | 86 | 11.4 | 11.5 | 168 | 13.7 |] 160 [|[ 21.1 [| 29 [| 
| 8-19 {| Ci | 1.0 [ 12.9 | 861 [| 5.5 [| 7.4 | 92 | 186 | 188 | 205 | 190 | 2.3 [| 2.30 | 
| 19-24 J c2 | 1.7 | 130 | 853 | 50 | 80 | 97 | 21.0 | 198 | 183 | 165 | 2.1 | 1.24 | 
Cations (meq/100 g) 

(in) (%) Bases Al Cats. OAC plus Al Clay 
| 0-2 Jf Al | 5.65 | 1.9 | 01 | — | 01 | 2.1 | 103 | 1.2 | 12.4 | 12.7 | 3.3. |] 8.47 | 
2-8 AD 216 09 02 or OT a 6 08. 2.2 78 E20: 
8-19 [| cl | 054 [| 09 [| 02 | —  [ tf 1.1 [| 45 | 06 | 56 [| 42 [| 1.7 | 4.20 | 
Y 19-24 [ C2 |] 0.24 | 05 | O11. | tw | — | 06 | 33 | 02 | 3.9 | 3.1 | 08 | 1.82 | 

Depth Horizon | Al Sat. Optical P Reten. | KCI-Mn 
ee | we eee Density (| (pm) 
p38 | a2] 40] 17] 15 9.9 | 4.7 | 3.0 | 0.09] 0.25] 0.05 | 032 | 03] 15 
‘9_[5.1 | 0.05 [0.16 | 0.09 | 0.36 | 31__] 0.6 
0 


1% 


SOIL CHARACTERIZATION DATA 
Pedon No. | Map Unit | Soil Classification Location: Big Maxon Meadow NCSS Sample No. | Date Sampled 
190 109 loamy-skeletal, mixed Dystric Cryochrept NE 1/4, NE 1/4, S 7, T 10S, R 29 E, MDM S90CA-019-021 | 07/08/87 
Lat/Lon -04-22 / 118-50-41 


g. 37-04-22 / 
Elev. (ft) | Slope (%) | Aspect | Parent Material Vegetation Series Soil Temp (F) | Litter Layer | Remarks: 
8320 40 S granodiorite lodgepole pine 50 Oi: 1-0 in. 
Rock Fragments (% vol.) 
Depth (in)} Horizon | Dry | Moist ‘| Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Roots Bounda 


P0-6 ~—[ AL Cs 10YR 5/2_|_J0YR 3/2 _| vb cosl | Ivfgr 15, 10, 15, 10 
11-21 
Pact, 
~15 Bar/ 

Cla 


(in) (%) Bases Al Cats. OAC plus Al Clay 
rT 0-6 | Al [ 2.26 [| 55 | 06 | O11 [| 02 | 64 | 5.7 | 03 | 12.1 | 100 | 6.7 | 2.94 | 
Y 6-11 f A2 | 1.80 {[ 45 | 05 | oO1 [| O11 [| 5.2 | 68 [| 05 | 120 | 90 [| 5.7 | 1.76 | 
| 11-21 7 Bwil [ 0.70 | 2.4 [| 03 [ tr | 01 | 2.8 | 3.8 | 04 | 66 | 53 | 3.2 [| 0.91 | 
r 21-29 | Bw2 [| 040 | 1.4 | 03 | t | wif 17 [| 25 | 02 7] 42 | 31 |] 1.9 | 1.03 | 
(in) (ppm) 


| 0-6 Of AL OT 4 53 od 8 5 5 oo Tos 0.02 | 04 | 23) 26 
| 9.0 4. | 0.09 | 0.20 | 0.02 | 0.17 | 26 | 2.0 

P| i-21 | Bwi [| 13) | 42) | 53 9 5 004 fe | 0.02 fo ft 
Pot 4 54 T0033 [0.09 [0.02 | 0.07 | 15 02 

; | _0.03 0.13 PSs 


Depth Horizon | Al Sat. Base Saturation (%) Optical Acid Oxalate Extraction (%) P Reten. | KCI-Mn 
[7 Sam | NHZOAC Cac] Density @) 


21-29 
29-36 


(GK6 


SOIL CHARACTERIZATION DATA 


Pedon No. | Map Unit | Soil Classification Location: Hobler Lake NCSS Sample No. | Date Sampled 
191 140 sandy-skeletal, mixed Typic Cryorthent NE 1/4, NE 1/4, S 20, T 9S, R 28 E, MDM S90CA-019-022 | 07/09/87 
Lat/Long. 37-08-17 / 118-56-00 


Elev. (ft) | Slope (%) | Aspect | Parent Material Vegetation Series Soil Temp (F) | Litter Layer | Remarks:Usually little or no litter layer in this area. 
9000 20 s granitic till lodgepole pine 53 Oi: 1-0 in. 
Rock Fragments (% vol.) 
Depth (in) | Horizon | Dry — [| Moist | Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Bounda 


|) 5-18 | Ct 10YR 6/4 | 10YR 3/3 {| xbis { om ft 5, 20, 20,15 | slight | Sh Im Ic {eg 
1OYR 6/4 | 10YR 4/4 | xstis [om 15, 20, 30,5 Pim ce 
|__26-32_| C3 __{ i0YR 7/2_{ 10YR 5/3 | _xstis | sg E520, 30 im 


Sand (%) -15 Bar | -15 Bar/ 
PA fT 26 17.0 80.4 6S 10.5 | 15.2 | 21.4 48 44 46 To 4 9 
= S218 fC | 18 A) 80.8 6.3 | 18.8 [a7 4 9 6 10.7 fy a 
p 17.8) | 813 44 13.4 20.8 28.0 | 16.6 99 Es 1G. — 3] 
P 18.5 | 80.9 | 4.1 [| 144 [ 244 [ 25.0 { 13.0 [ 100 [ 85 |{ 11 | 


| 0.9 | 
) 506] 
Cations (meq/100_g) 
(in) (%) Bases A Cats. OAC plus Al Clay 


mt fe 
tayoo 
{npoo 


] 
| 3.02 | 45 | 03 T tw | 01 | 49 | 70 | 03 | 119 | 106 [| 5.2 | 4.08 
fe 0:97: 2) 0.3 -— FO ee a 8 66 a 8 
[8 8526.2) C2. Oe 0 PO? te O52 ON 6240. TP 1 
1-26-32" OS. — | 0.35: 0.6.) 0.2 0 te 0.9 32 pe a | 
Depth Al Sat. | Base Saturation () [pH] Optical P Ren. | KCE-Mn 
Gin) (%) Density %)__|_ (opm) 
(= 05- | A | Ga G4 SO 010 | O21 | 005 0.13 | 2 — = 2a | 
| 4.6 | 48 | 0.10 | 0 | 0.19 | 
0 02] 
ed 


€@ 


SOIL CHARACTERIZATION DATA 


Pedon No. | Map Unit} Soil Classification Location: Volcanic Cone NCSS Sample No. }| Date Sampled 
192 112 sandy-skeletal, mixed Entic Cryumbrept NE 1/4, NW 1/4, S 17, T 11S, R 29 E, MDM S90CA-019-023 | 07/06/87 
Lat/Long. 36-58-37 / 118-50-16 
Elev. (ft) | Slope (%) { Aspect | Parent Material Vegetation Series Soil Temp (F) | Litter Layer | Remarks: 
8920 20 WSW_| granitic moraine red fir 43 Oi: 1.5-0 in 
Rock Fragments (% vol.) 
Depth (in) | Horizon | = Dry | Moist ‘| Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Roots Boundai 


| 0-8 fA 10YR 5/3_|_10YR 3/2 5, 5,0, 0 3vf, 1f, Im 


1OYR 6/4 | 10YR 4/4 15,15, 15-0 eae ee ee eee 

17-40 1OYR 7/3_|_10YR 5/4 20, 30, 5, 0 pe Hm = | | 
A 
Ci 


Sand (%) -15 Bar | -15 Bar/ 
0-8 | A | 17 [ i156 | 827 [ 74 [ 82 [ 117 [184 [ 178 | 180 | 168 [ 41 | 2.41 | 
} 8-17, | Ch OT 2.2 ff 5.0 Of 82.8 [5.8 | 9.2 Te Of 2.2 19.7 17.3 3.0 2s | 
Cations (meq/100 g) se PM | Base | 0 | 


Depth Horizon | Organic C Ca Sum Acidity Extract. Sum. NH4 Bases CEC/ 
(in) (%) Bases A Cats. OAC plus Al Clay 


Gord | 

ee Ee ee 
| 0.3 | 5 
| 0.2 | 


Sand 

= 

0.1 5 

Cl 0.3 7 

0.2 3 aa Ee a eee 
Depth | Horizon | Al Sat. Optical P Reten 

Be ieee eo Sum Density 

ee eee | 36 8 

Pp 5.0 | 5.3 | 0.06 | 0.22 | 0.10 | 030 | 23 


al 9.7 | 3.8] 
ee ee a ee 0 es Ee ee 
L 320209 | 1 s ies aed 
: 
i (ppm) 


1La6 


SOIL CHARACTERIZATION DATA 
Location: North Fork Kings River 
NE 1/4, NE 1/4, S 2, T 10S, R 28 E, MDM 


Pedon No. | Map Unit ] Soil Classification 
193 149 loamy-skeletal, mixed Entic Cryumbrept 
Lat/Long. 37-05-42 / 118-52-46 
Elev. (ft) | Slope (%) | Aspect | Parent Material Vegetation Series Soil Temp (F) | Litter Layer | Remarks: Soil is pockets of glacial till between 
8320 40 WwW granitic till lodgepole pine 56 Oi: 2-0 in. | rock outcrop. 
Rock Fragments (% vol.) 
Depth (in) | Horizon | Dry {| Moist | Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Roots Bounda: 


1OYR 5/2_| 10YR 3/1 10, 20, 5, 0 2vf, 2f, 1m 


NCSS Sample No. | Date Sampled 
S90CA-019-024° | 07/08/87 


Oo 
a 


- 
y 5-11 [| A2 | 10Y¥R 5/3 [ 10YR 3/2 | vst cost |  —_iivfgr ——sf| —S_—15, 25,15,0 | slight | | of, 2m, 2c = gs 
| 11-26 [| Ci | 10YR 5/3 | 10YR 3/2 [vcobcosl} | m |  _-20,25,10,0 | sf, 2m 2c gs 
10YR 4/3 | veobls | =m ss] ———s25,30,10,0 fT im 
 eptn Gay | Horizon | a ctay | asin | asa [CARS tome sai : 
Depth (in) | Horizon | _% Cla % Silt % Sand Water % Cla 
| 5-11 {| A2 | 1.4 | 17.5 [| 81.1 | 7.7 [| 9.9 | 149 | 226 | 186 | 149 [| 101 | 3.9 |] 2.79 |] 
| 11-26 | Cl | 1.0 { 17.55 |{ 815 | 66 | 109 | 11.0 {| 235 [| 235 | 160 [| 75 | 3.9 | 3.90 | 
. 26-36- (|. C2.) 12. 4 ea Ss 14 7 fs ae, | 78-380. 250° | 

Cations (meq/100 g) CEC (meq/100 g) 

(in) (%) Bases Al Cats. OAC plus Al Clay 
rf 0-5 6[ ALT 36t | 2.2 | lo | lo. | ltr fT 2 73 ls ff 98 Tt | 37.40 
5-11 [| A2 | 2.16 | 1.0 | 0.22 {| 02 [| — | 14 [| 83 | 05 | 97 {| 71 | 1.9 [| 5.07 | 
| 11-26 | Ci | 1.95 {| 0.8 | 02 | O02 [| tr {| 1.2 {| 88 | OS |{ i100 [| 73 [{ 1.7 | 7.30 | 
| 26-36 [| C2 |] 1.29 | 05 | 02 | 02 | — | 09 | 69 | 03 | 78 | 3.2 | 1.2 | 2.67 | 

Depth | Horizon | Al Sat. | Base Saturation (%) Optical P Reten. | KCI-Mn 
(eel ioc Ue Density (%)__|_ (pm) 
| 26 { 23. | 94 | 45 | 49 | 0.23 [| 0.09 | 0.04 | 0.25 | 23 |{ 1.0 | 
| 12. [| 16 | 110 | +48 | 50 | 0.16 | 0.09 | 0.17 | 059 | 37 | 00 | 

26-36 : | 0.69 | 31 |{ 0.0 | 


Sc@ 


SOIL CHARACTERIZATION DATA 


Pedon No. | Map Unit | Soil Classification Location: Post Corral Meadow NCSS Sample No. | Date Sampled 
194 140 loamy-skeletal, mixed Entic Cryumbrept SW 1/4, NW 1/4, S 26, T9 S, R 28 E, MDM S90CA-019-025 | 07/08/87 
| Lat/Lon -07-16 / 118-53-40 


g. 37 
Elev. (ft) | Slope (%) | Aspect | Parent Material Vegetation Series Soil Temp (F) | Litter Layer | Remarks: 0-4 in. strongly matted by grass roots. 
8200 3 SW granitic alluvium lodgepole pine 54 none Many small ephemeral drainages running through 
from sideslope to creek. 
Rock Fragments (% vol.) 
Depth (in) | Horizon | Dry | Moist | Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Bounda 


24-36 
36-40 p29 | 23.0 743 99773 20.2 5925 
CEC (meq/100 g) 


| 0-4 ALY 0YR 5/3_| 10YR 3/2, [| gl | ifer 10,2, 2, slight | vf Tas 
| 4d fA | 10YR 4/3 | IOYR 2/2 [1 fer 5 5 BOF im, te [cs 
| 14-24 | Ci 10YR 5/3 | 10YR 3/3 | cobst | om fT 10,15,0,0 if im, icc 
| 24-36 | C2 10YR 6/4 | 1OYR 4/3_| cob vfsi | sm TS 20,0,0 Pi im as 
[36-40 C3 10YR 7/2} 10YR4/2_[xcob cosi] sg 40, 40,00 dd 
Depth (in) | Horizon |_%Clay_| % Silt__| % Sand Water % | Cla 
p25 | 36.0 | 615 | 17.2 | 18.8 | 9 20.1 | 92 74 57 fT 40 60 
Pai 29.9 | 69.0 | 14.6 | 15.3) | 16.0 F700 13.5 | 13.6 | 8.9 42 3.82 
1.2 G87 = 3 , 2.67 
15.1 ; 
2.9 5 


— 
Ww 
~ 


Cations (meq/100 g) 
(in) (%) Bases Al Cats. OAC plus Al Clay 
| 2.852) -0.9 |] 0.2. —| | 0.1 | : 
Gee ee 
| 0.67 | 
| 0.5 | 


eae er ee ee 

| AZ 13 
p_i4-24 | ci 39 

| c2 


fee ON 
| 6.8 | 


3 
| 0.5 | 10.8 


A 
A 
Cc 
Cc 
Cc 
A 
A 
C 
Cc 
C 
A 9 
A 

Cc 

C p) 


~4 1 
: 2 
: 1 
E 2 
: 3 
~4 
- 
68.7 | 13.2 [ 16.9 [112 [17.7 7 145) [12.7 7 12.6 
- PAS 
- 
-4 1 
: 2 
z 1 
2 
: 3 
-4 


Sa 
36-40 [| C3 | 0.68 | 0.5 | 01 [| 02 | —__| 


J | 3.64 

| 0.8 | 5 ; | 10.00 _ | 

| 0.9 | 9.9 | 5.67 

|_ 0.9 | 8.6 OT 03 9S St | 1.89 | 
| 0.8 | 5.4 2 5 p21 | 

Depth | Horizon | Al Sat. | Base Saturation(%) | pH Optical P Reten. | KCI-Mn 
ae | eo [sme Peo a] ee | Dey PO ae a] | oom 
| 2.2 | 

|_9-9 


14 0.20 0.07 0.28 
0.3 
; 


: 


36-40 


92 


SOIL CHARACTERIZATION DATA 
Location: Scepter Lake 
SW 1/4, NE 1/4, S 29, T 10S, R 29 E, MDM 
37-01-59 / 118-50-05 


Soil Classification NCSS Sample No. | Date Sampled 
coarse-loamy, mixed Humic Cryaquept S90CA-019-026 | 07/07/87 
Remarks: Water table 39 in. Volcanic ash lens 8-10 
13-25 in. 15 % 7.5YR 5/6,4/6; 

in. 15 %, with volcanic ash. 


3vf, 3f 
3vf, 


Pedon No. | Map Unit 
196 138 
Elev. (ft) | Slope (%) | Aspect | Parent Material Vegetation Series Soil Temp (F) | Litter Layer 
9640 2 S granitic alluvium perennial grass 48 none 
: 25--28 in. 75 % 


| Dry | Moist__| 


Rock Fragments (% vol.) 


Depth (in) Hydrophobicit 
3vf, 3f 
| 3vf, 3f | 
|B vf, 3f | 
3vf, 3f 
3vf, 3f 


| 15.9 | 13.0 | 16.7 | 106 | 13.2 | 16.5 
| 8.1 | 15.9 fF 18.9 tf 15.0 
5.5 
p66] 19.8 ft 22.0 24.3 f 19.5 | 


Acidity Extract. Sum. 
A Cats. 


| 10.2 [| 74 | 18 | 


5 cs 
cs 
, of as 
> 
: 


Cations (meq/100 g) 


Acid Oxalate Extraction (%) 


28-32 


Depth Horizon 
(in) 


Base Saturation (%) 


28-32 | Abi | 63 | 


LUZ 


SOIL CHARACTERIZATION DATA 
Pedon No. | Map Unit | Soil Classification Location: Post Corral Meadow NCSS Sample No. | Date Sampled 
197 140 coarse-loamy, mixed Typic Cryumbrept SE 1/4, NW 1/4, S 22, T 9 S,R 28 E, MDM S90CA-019-027 | 07/09/87 

Lat/Long. 37-07-59 / 118-54-23 
Elev. (ft) | Slope (%) | Aspect | Parent Material Vegetation Series Soil Temp (F) | Litter Layer | Remarks: Trail through this soil usually is wet. 
8400 5 NE granitic till lodgepole pine 45 Oi: 1-0 in. 
Depth (in) | Horizon | Dry __ | __ Moist__|_ Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Roots Boundai 


p06 fA 0YR 5/3 | 1OYR2/2 | 1 | fer 10, 0,0,0 none noted vf, 2f, 2m, tc | cs 
} 6-11 | AB 1OYR 5/3_ | 10YR3/3_| si | imsbk fT 10, 0,0,0 ve fm, 2c | cs 
P ui-21 {Bw | 10YR 5/4 | 10YR 3/4 | gst | desbk | 150,00 i im te Tg 
| 21-37 | BC [ 10YR6/ | 0YR4/6 { vstsh Jom ft 50S 


Sand (%) -15 Bar } —15 Bar/ 

ss Sand 

POA 27 22.9 74.4 | 126 038 | 149 | 19.9 6.0 3.6 10.0 5.189 

| AB | 1.3 — | 17.5 _] 81.2. | 8.8 f 8.7 it | 8.0 6.8 | 6 9 18.9 ff 3.2 | 246 | 

ae ae WE ea ea We ae ee ee ee ee ee 

21-37 | BC | 08 | 27.4 | 71.8 | 11.2 J 16.2 J} 11.5 J 18.0 J 16.5 [141 fo u17 [35 J 
Cations (meq/100 g) 

(in) (%) Bases Al Cats. OAC plus Al Clay 


4.15 


0-6 A 7 ee ee 
See abs ek oe oss | oa, 
ee TES a Te A NT a 
“Depth | Horizon | Al Sat. [Base Saturation (@) [pH] Optical | Acid Oxalate Extraction) | P Reten. | KCI-Mn | 
%) | Sum | NHgOAC CaCl] _HaO_| Density (%) | _ (pm) 
| 0-6 | A838 

6 | AB OT 29) ik 22 to 4 50 0.47 0.0 0.33 26 

L.21-37, J] BC | 29) [| 15 fT 32) | 10.4 5.0 | 53 | 0.06 | 0.45 [| 0.20 | 0.49 | 33 | 


we fo fim 

N] ala 
; 
Ne} 
N 

bal bal 
Lp 
to 
ie) 
b 
o 
Oo 


9 
b 


877 


SOIL CHARACTERIZATION DATA 


Pedon No. } Map Unit | Soil Classification Location: Woodchuck Country 
199 139 sandy-skeletal, mixed Typic Cryorthent NE 1/4, SW 1/4, S 27, T 10S, R 28 E, MDM 
ng. 37-01-39 / 118-54- 


NCSS Sample No. | Date Sampled 
S90CA-019-028 | 07/16/90 
Lat./Long 
Elev. (ft) } Slope (%) | Aspect | Parent Material Vegetation Series 
9000 5 E glaciated shoulder, hb | lodgepole pine 
granodiorite 


: 38 

Soil Temp (F) | Litter Layer | Remarks: Coarse roots concentrated horizontally at 
64 none 7 in. Colors equally mixed in 28-38 in. 

Depth (in) | Horizon | Dry | — Moist —'|_ Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Boundai 


1OYR 6/2_| 1OYR 4/2 15, 0, 0, 0 2vf, 2f, 2m 
i 


-7 
ii a a Ge tO 
5Y 6/2 
2.5¥ 7/4 | 10YR 6/4 [| xcobcos}| _—ssg_ dT S30, 25, 20,0 st ntone —S—id|SC ss om 
Pee ue Dg! ee ee ee ag a a ge pe ee ee ee ee ee 
Sand (%) -15 Bar | -15 Bar/ 
-7 A 1 | 18.0 | 

CA 

z Cc 

- Cr 


| 0-7 of A tt 8.0 80.9 95 85 32 98 85 | 76 fT tk | 24 218 
| 7-28 | CA 22.7 76.2 12.0 7 129 188 | 18.0] 67 Of 988 2.82 
| 28-38 | C25 23.6 73.9 13.2 10.4 13.0 19.9 9.0 4 72 25 100 
| 38-46 | cr P25 198 10-8 9 8 92 20.4 2 8228 


Horzon |omnc € Cations (meq/100 g) 

(in) (%) Bases Al Cats. OAC plus Al Clay 
| 0.5 | 0. 
| 0.5 | 


5 


P56 Be =I 


| A 

38 [ca 
Ce | 
oer | 7 | is 

Depth | Horizon | Al Sat. Optical P Reten. | KCI-Mn 
ie ee ee ee rca (ppm) 

| A 

: ECA | 


7 ; ae Re eee ee ee 
PS Se Pe 
28-38 A Pe 
: 059 il 
-7 


0 
RE (RETR SPR GN a (Tp IL EN RE 
areas Aa Sa] 004 | 016 OOo] 28 | 
32 


6C7 


SOIL CHARACTERIZATION DATA 


Pedon No. | Map Unit | Soil Classification Location: Chimney Lake, Woodchuck Country NCSS Sample No. | Date Sampled 
202 138 sandy-skeletal, mixed Dystric Cryochrept NW 1/4, NE 1/4, S 35, T 10S, R 28 E, MDM S90CA-019-029 | 07/17/90 
Lat/Long. 37-01-17 / 118-53-12 


Elev. (ft) | Slope (%) j Aspect | Parent Material Vegetation Series Soil Temp (F) | Litter Layer | Remarks: Granitic sands or pumice in 3-10 in. 
9720 23 N basaltic lodgepole pine 53 Oi: 0.5-0 in | Reddish colors probably due to volcanic rock. 
Horizontal roots at 3 in. 
Depth (in) | Horizon | Dry | Moist —_—|_ Texture Structure (gvi., cob., st., bldr.) Hydrophobicit Bounda 


[3-10 | Bwi | 7.5YR 5/4 [75YR 3/4 |g cost [| ifsbk | 20,5,0,0_] none | If, 2m,2e | ow 
[70-16 | Bw2 | 7.5YR 5/4 [SYR 3/4 | cob cosl | __Imsbk | 20, 20, 0,0] none | If, am, 26 | ow 
imgr 25,35.0.0 
P 30-48 | _cr2 | 2.5YR 5/4 | 2.5YR 3/4 | xcob Icos| ___m ___| 25, 50,0. 0 sen ae Se eee aa 
| est day | Berzon | Pe ree mere ee vee cone 
Depth (in) | Horizon | %Clay | % sit | % Sand Water % | Cla 


[3-10 [ Bwi [3.6 [35.8 [ 60.7 | 188 [169 | 127 [1540 {144 7 ina [68 To 7.7 J 214 
| 2.8 | 33.4 f 63.8 | 6.0 74 | 86 tot 6.2 13.3) 96 9383.32 | 
[25-30 _[ cri [ i16 [ 28.0 | 604 | 194 | 86 | i17 foi75 [16.2 [10.4 {| 46 | 186 | 1.60 | 


Depth Horizon | Organic C Mg Na K Sum Acidity Extract. Sum. NH4 Bases CEC/ 
(in) (%) Bases Al Cats. OAC plus Al Clay 


; 
3.22 


p19 


ee | 
mem 
; | 02 ] 02 | +16 | 13.1 | 06 | pce 33,229 
| 16-25 {| 2C | 051 |. 1.8 | 03 [ 02 [| 06 | 29 | 136 | 08 [| 165 | 148 { 3.7. [ 5.29 | 
| 30-48 | Cr2 | 0.41 | 5.9 | 3.0 | 03 | 1.5 |] 107 ] 11.5 |] 0.9 | 22.2 | 199 [| 11.6 | 1.44 | 
Depth Horizon | Al Sat. | Base Saturation(%) | = pH ————s—s—sSsSYt:SCO pti P Reten. | KCI-Mn 
Sum | NHgOAC CaCl [FO] Density | opm) | 
2.1 

F 1.3 | 

| 0.9 | 

| 0.6 | 

| 0.8 | 

| 0.8 | 


25 ; 5 

P| 3-10 =| Bwi | 27, [| 11 | i147 | 106 | 5.0 | 5.4 [015 [| 182 [044 [131 f 76 | 1.3 
- 9 A 50 10.2 0 5 OS or 0.20 0.61 | 65 

P 8 48 54 T0025 57 tT 39 | 0.20 [0.53 | 61 


30-48 


O€7 


SOIL CHARACTERIZATION DATA 
Pedon No. | Map Unit | Soil Classification Location: Woodchuck Lake NCSS Sample No. | Date Sampled 
203 114 sandy, mixed Entic Cryumbrept NE 1/4, SE 1/4, S 23, T 10 S, R 28 E, MDM S90CA-019-030 | 07/17/90 

Lat/Long. 37-02-43 / 118-52-51 
Elev. (ft) | Slope (%) | Aspect | Parent Material Vegetation Series Soil Temp (F) } Litter Layer | Remarks: 
9950 18 S granitic lodgepole pine 50 1/4 in. : 
Rock Fragments (% vol.) 
Depth (in) | Horizon | Dry | Moist | Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Roots Bounda 


fee | 7.5YR_5/2_|_7.5YR 3/2 
| 10YR 6/3 | 10YR 4/3 | gicos | imgr | 15, 0,0,0 slight tt Im, te few 
| 10YR 6/4 | 10YR 4/4 | coblcos | sg 20, 20, 0, 0 J none | Im, te | cw 

aaa eae 45, 10, 0, 0 pone im fT 


0-7 A 

- B 

- C 

- Cc 

Depth (in) | Horizon | % Cla % Silt_| _% Sand Water % | Cla 
Sa Re Pe DS De DD De Ee 
a2 | Bw | Oa — 19.6. 80.0) 0.6 Ps 0 40 | 99.8 16 9s 5 8. | 135s [32 
let 9 [Ch [05 20.1] 279A) 06 95 86 8 165. 140 | 26 
|_19-30_[ ¢2 | 1.2 | 20.2 | 786 | 104 | 9.8 { 13.0 | 19.5 | 183 | 165 | i113 [| 2.0 | 1.67 _| 

Cations (meq/100_g) 
| (in) (% Bases Al Cats. OAC plus Al Clay 
[07 _ A | 3.15 | 14 | 01 | 01 } 02 | 18 | 106 | 08 | 124 | 106 | 26 | 7.07_ 
19 [ cif 0.55 | 06 | ow ft on f On ft 08 fT 5.3 | Od fT 6 | 39 fT og 
Ee tr 0.1 ae . 


5 
4 
5 
2 

) 


o|o 


Pe | 
19-30 10YR 7/3 | 10YR 5/3 
A 
1 
2 
1 


caste Orde 1 thes 2 SOs A 0 | 

Depth | Horizon | Al Sat. | Base Saturation @) [pH] Optical | Acid Oxalate Extraction (%) ] P Reten. | KCI-Mn | 
a ae a nee a ce 
A A A A A A 7 r 
ae [ea me a fe foe oss sa | oer fn on 
[= 49-30) ff C2 15. 23 104 | 51 5.4 | 0.03 | 0.19" |: 0.09} 0.34] 28} 


Tez 


SOIL CHARACTERIZATION DATA 


Pedon No. | Map Unit | Soil Classification Location: above Big Maxon Meadow NCSS Sample No. | Date Sampled 
204 108 sandy-skeletal, mixed Typic Cryorthent SE 1/4, NW 1/4, S 17, T 10S, R 29 E, MDM S90CA-019-031 | 07/19/90 
Lat/Long. 37-03-46 / 118-50-16 


Litter Layer | Remarks: Smeary consistence in Bw &C1 suggests 
Oi: 3-1.5 in | volcanic ash. Soil may be Vitrandic. Mixed colors 


Elev. (ft) | Slope (%) | Aspect | Parent Material Vegetation Series Soil Temp (F) 
8480 35 NE granitic till (moraine) | lodgepole pine 50 
Oe: 1.5-0 in | due to differential weathering. Water table at 39 in. 


Rock Fragments (% vol.) 
Depth (in) | Horizon | = Dry | Moist} Texture Structure (gvi., cob., st., bldr.) Hydrophobicit Roots Bounda 


LOYR 6/2_| _1OYR 3/3 5, 5, 5,0 ivf, 2f, 2m, Ic 
1OYR 5/2_| 10YR 3/4 2mgr, Ifsbk 15, 35, 20, 0 Ivf, If, 1m, Ie 
17-27 1OYR 6/6 | _10YR 4/6 25, 35, 20, 0 if, 2m, Ie 


27-44 C2 10YR 5/6 SYR 4/4, xst Icos 30, 35, 20, 0 none lf, lm 
7.5YR 4/6 


Silt (%) Sand (%) —15 Bar 
Depth (in) Water % | Cla 
3.31 


aw 
cs 


59.2 | 20.4 | 19.) J] 15.8 | 19.6 | ; 3.30 
3-17 | Bw |e 3 2 | 269 | 69.9 | 4 220 9166 12.9 
| 3-93 | 


27-44 | 2 5682-4 S838 8848S 5393 


Cations (meq/100. g) 
(in) (%) Bases Al Cats. OAC | plus Al 
2.1 : : . : 
1.0 . : : 
0.7 


ae Pa Ce, a ey De | 6.08 | 
PSF | Bw. [139 [1.0 | | 2.31 
_17-27_ fF Cif 0.85 | 0.7 | 1.55 
Al Sat. [_Base Saturation (%) Optical P Reten. 

(in) i 
| 0.8 


) 


CET 


SOIL CHARACTERIZATION DATA 
Pedon No. | Map Unit | Soil Classification Location: above Big Maxon Meadow NCSS Sample No. | Date Sampled 
205 108 sandy-skeletal, mixed Vitrandic Cryorthent SW 1/4, NW 1/4, 8 17, T 10 S, R 29 E, MDM S90CA-019-032 | 07/19/90 
Lat/Long. 37-03-42 / 118-50-26 
Elev. (ft) | Slope (%) | Aspect | Parent Material Vegetation Series Soil Temp (F) | Litter Layer | Remarks: Soil creep evident. Discontinuous ash 
8800 45 NE granitic till (moraine) lodgepole pine 55 1/2-0 layer at 4in. Charcoal in 0-13 in. Smeary 0-4 in. 
[eee 4 Rock Fragments (% vol.) 
Depth (in) } Horizon | Dry | Moist —_|_ Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Roots Bounda 


; 
, 
; | 16.5 | 15.2 | ire | ie [1.33 


| 16.6 
33-45_ | Cf 0.6 | 29.3 70. | 15.9 3.4 2974170 5.2 7 


P04 A ovr 6/3 | 10YR 3/2 |g icos_ | ifsbk, 2fgr | 20, 0, 0, 0 2vf, Lf, Im 
2mgr, Ifgr | 25, 8,0,0 none vf, 2f, 2m, te [cs | 
21-33, [| Bw3_ | 2.5y 6/4 | 25Y 5/4 | vg lcos [| ifgr | 35, 12,0,0 none I imic [as 
Ivfgr a ea a ee (es | ne Ee 
Depth (in) | Horizon_|_% Cla % Silt % Sand Water % Cla 
1,33 
1.15 
: . ; ; 1.24 
: ; 1.6 


Cations (meq/100 g) 

Bases Al Cats. OAC plus Al Clay 
| 02 | ae ae a ee ee 
as |= 5 a 3 es = 20] 25 
2.53 


i 
| 0.8 | On 0.2 | 0.6 | 8 

| 21-33 | Bw3_ 0.27 Fok tr te es 8385s 2.50 
ERE ee a De ee ee 


-4 
Depth Horizon Al Sat. Base Saturation (%) Optical Acid Oxalate Extraction (%) P Reten. | KCI-Mn 
(in) (%) NH4OAC CaClg_[ HAO] Density (%) | (@pm) 
-4 


Depth Horizon | Organic C Cc 
(in) (%) 


| 4-13) | Bwl 


| 


Po 04 | fd — fas 5 A 5 O10 026 4 0.02 | 0.26. 2a 
4-13 | wit] 20 | 28 3 | a a 005 | 0.26 0.05. | 0.27 23 | | 
|_13-21 | Bw2_ | 35 | 23] 26 T1024 52 005 | 0.21 0.04 | 0.22 | 2 
| 21-33 | Bw3_ {| 33) df 26 fo TO 52 | 004 9 | 0.05 | 02t fT 21 
| 33-45 J Cc | 24 | 33} 42 0.2 50 53 004 | 0.20 | 0.06 = 0.20 | 23 
Depth Horizon Silt and Sand (%) 
Gin) Grain Count (%) 


| Ad 
QZ 47, GS 21, FD 14, BT 10, HN 3, OP 2, FP 1, AR 1, KK 1, PR tr, QC tr, AM tr, TM tr 
13-21 QZ 41, FD 29, BT 13, GS 8, HN 2, OP 1, FP 1, PR 1, KK 2, CA 1, TM tr, CZ tr, OV tr, GN tr 
21-33 QZ 52, FD 20, BT 18, KK 2, OP 2, GS 2, FP. 1, HN 1, PR 1, RA 1, TM 1, ZR tr, CA tr, EP tr 


QZ 54, FD 19, BT 16, KK 3, HN 2, FP 2, OP 1, GS 1, PR 1, CA tr, MZ tr, DL tr, ZR tr 


A | VFS. | 35 | GS 44, QZ 34, FD 15, BT 5, KK 1, MS 1, TMtr, PRtr, OP tr, HNtr, FP tr, ARtr 


Eee 


SOIL CHARACTERIZATION DATA 


Pedon No. | Map Unit | Soil Classification Location: near Horse Creek NCSS Sample No. | Date Sampled 
207 138 loamy-skeletal, mixed Humic Xeric Vitricryand SE 1/4, SW 14, 85, T1158, R 29 E, MDM S90CA-019-033 | 07/21/90 
Lat./Long. 36-59-47 / 118-50-15 


Remarks: Evidence of past gully erosion. A few 
granitic glacial erratics present. Slight clay 


Elev. (ft) | Slope (%) | Aspect | Parent Material Vegetation Series Soil Temp (F) | Litter Layer 
9200 28 NNE | basaltic colluvium lodgepole pine 52 Oi: 1.5-0 
: in. increase below 31 in.; no evidence of illuviation. 
Depth (in) | Horizon | Dry [Moist ‘|’ Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Roots Boundai 


Depth Horizon | Clay Fraction X-Ray Minerals Silt and Sand (%) 
i 
as Os ON OB GA Aca 
GC 1, EP tr, FP tr 
Bc ct 
1,KK 1, AR tr 
KK tr, HN tr, EP tr, AR tr, FP tr, MS tr 
Cee See: ee 


31-42 VFS 4 PR 33, QZ 30, QC 14, FD 8, GS 5, BT 4, AR 4, 
OP 2, EP 1, HN 1, KK 1, ZR tr 


f 0-5 =6[ A siTs«10¥R 5/3 _| 7.5YR 3/2] bsl__|__1fsbk, Imsbk_| 8, 10, 10, 20 
10YR 6/4 Ivfgr, lfer | _—_-'17, 20,20,10  [ none —s{_—s2>f, 2m 2e Tw 
| 31-42 [| Cc | 10YR 7/2 | 10YR 4/2 { cobfsl { _ivfgr = { _—i'10, 20,10,10 =[| ~~ none ———sdf, 2m ice PO 
Depth (in) | Horizon | % Cla % Silt % Sand Water % Cla 
r 0-5 [| A | 3.6 | 37.5 [ 589 [| 21.9 {| 156 | 134 [ 160 | 108 | 91 | 96 | 9.5 | 2.64 | 
| 5-16 | Bwl | 3.5 | 336 [| 62.9 [ 21.7 [| 11.9 [| 12.2 | 142 | 128 [ 11.5 | 122 | 60 [ 1.71 | 
Y 16-31 [| Bw2 {[ 2.7 | 32.7 | 646 [| 208 | 11.9 | 10.8 { 143 [| 13.3 [7 12.2 [ 140 | 56 [ 2.07 | 
| 31-42 [— Cc [ 44 | 505 | 451 [ 32.3 [ 182 | 12.7 | 134 | 10.7 [ 65 | 18 | 7.9 [1.80 | 
Cations (meq/100 g) 
(in) (%) Bases Al Cats. OAC plus Al Clay 
5-16 | Bwl | 1.42 [| 09 | 02 ] 01 [| 0.1 [ 1.3 [| 10.2 
| 16-31 [| Bw2 [| 059 | 08 | O08 | O11 [| O11 | 1.8 | 83 | 1.1 [ 101 [| 82 | 2.9 | 3.04 | 
| 31-42 | Cc | 066 | 2.2 | 22 | O01 | O02 | +47 | 90 | 1.3 {| 13.7 | 105 | 60 | 2.39 | 
Depth Horizon | Al Sat. Optical Acid Oxalate Extraction (%) P Reten. | KCI-Mn 
(in) (%) NH4OAC gO] Density AL | %)__| (ppm) 
| 0-55 | A {| 29 | 22 | 19 | 101 | 46 | 5.2 | 0.23 | 1.03 | 0.13 | 066 | 44 | | 
| 5-16 | Bwi {| 50 | 11 | 12 | 104 | 47 | 5.1 | 0.116 [ 1.82 | 0.23 | 0.72 {| 60 | | 
} 16-31 | Bw2 | 38 | 18 [| 22 [| 102 | 47 Jj 5.1 | 0.14 | 2.62 | 038 | 067 | 49 | | 
| 31-42 | Cc  f{ 22 | 34 | 45 | 99 | 46 | 53 | 0.13 [ 1.97 | 0.29 | 0.35 | 44 #X| | 


ver 


SOJL CHARACTERIZATION DATA 


Pedon No. | Map Unit J Soil Classification Location: Post Corral Creek NCSS Sample No. | Date Sampled 
208 112 sandy-skeletal, mixed Entic Cryumbrept SE 1/4, NE 1/4, S 15, T 9 S, R 28 E, MDM S90CA-019-034 | 08/01/90 


Lat/Long. 37-09-03 / 118-53-55 
8800 3 E granodiorite till lodgepole pine 64 — 
ieeitay| wove: soa wee | ceed: | _scReiaan | Gua oe may | pdepootidtys Nota Ramat 
Depth (in) | Horizon | Dry | Moist ‘| Texture Structure (gvi., cob., st., bldr.) Hydrophobicit Roots Bounda 


1OYR 5/2_| 10YR 2/2 20, 0, 0, 0 2vf, 2f, Im 
1OYR 5/2_| 10YR 2/2 10, 10, 0, 0 3vf, 3f, 2m, Ic 


2; Cw 
| 14-24 | Bw | 10YR 4/3 | 7.5YR 3/2 | veob Ieos] ifgr | 10, 20, 20,0 | none iv, 2f, Im aw 
|_24-26 | cr __| 10YR 5/4 [ 75YR 3/4] sg 20, 50 tone tino 
Depth (in) | Horizon | _% Clay | _% Silt__|_% Sand Water % | Cla 
| 2-14 | AD | 0s | 6 8 82 78 98 4 235 7 855 To 8 
| 14-24 | Bw of 6 ft 23.4 75.0 | 13 0.3 55 26.6 fs 8 tt 6 7.0 438 | 
j_24-26 | crf 05 ft 18.8 80.7 ft E97 7323.6 6 35 9 td 
Cations (meq/100 g) 

(in) (%) Bases Al Cats. OAC plus Al Clay 
p02 AL 2.20 Ps 6 ot 82359 
| 2-14 | A2 | 2.40 ff 2 | ot 2 8S 
[424 J Bw | 3.23 | 07 | 07 ot tr Ss to 6 a 24.00 
|_24-26 fcr ff 53 | 5 5 Tt if 389 9 Sd 

Depth | Horizon | Al Sat. Optical P Reten. | KCI-Mn 

| a ram Mone CaCly Density @%) | (ppm) 
p02 TAL 22 3 a 9 5008 0.25 tr 
p_ 2-14 | A229) 2 88 to 8 06 | 0.20 | 0.03 | 0.29 | att 
| 14-24 | Bw | 42) | 7] 238 3 5 50 0.30 F016 J 09 | 67 | 
5.3 | 0.25 | 0.18 | 0.25 | 0.96 | 54 |  __| 


SE? 


SOIL CHARACTERIZATION DATA 


Pedon No. | Map Unit | Soil Classification Location: Post Corral Creek NCSS Sample No. | Date Sampled 
209 112 sandy, mixed Entic Cryumbrept SE 1/4, SE 1/4, S 15, T 9S, R 28 E, MDM S90CA-019-035 | 08/02/90 
Lat/Long. 37-08-29 / 118-53-58 
Elev. (ft) | Slope (%) | Aspect | Parent Material Vegetation Series Soil Temp (F) | Litter Layer | Remarks: 0-2 in. layer is erosional deposition from 
8400 6 SW granitic till & alluvium | lodgepole pine 52 Oi: 1-0 in. | upslope. 


Depth (in) | Horizon {| Dry {Moist ‘| Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Roots Bounda 
27-35 [| Ci | 2.5¥ 5/2 | 10YR4/2 [ Icos | =m, ivfgr [| ss 5,0,0,0. TS —sinone sd siivf If imic | gs | 
35-57 [| C2 | 2.5Y 6/2_ | 2.5Y 5/2_| Icos | em, ivfgr [|  2,0,0,0 | none | sf mic [cs 
| 57-64 | C3 | 25¥ 6/4 | 25¥ 4/2 | si | siivfgr sf S20, 0,0 = Tinone lim FT 
Depth (in) | Horizon |_% Cla % Silt__|__% Sand Water % | Cla 
| 0-2 | Al | i. [ 15.4 | 835 [| 65 [ 89 [ 17.3 [ 262 [ 190 [| 140 [ 70 [ 58 | 5.27 | 
| 2-11 |, AD | 1D) 15.3 | 83.5. | 6.4 | 8] 140 | 23.8 | 18.0 |) 4] 128} 33 | 275 | 
P11-27_[ A3__[ 0.7 [ 14.2 [| 85.1 [ 61 [ 81 [| 13.4 | 243 [19.1 [| 15.2 [ 131 7 30 [ | 
ee se ee ee ee Dee ee ee ee ee ee 
85-57. | C2. 8 18.3 839 | 64a | RO 14 25.1 22 as. 6 fi 
| 57-64 | C3 { 0.7 | 15.9 | 83.4 | 62 [| 9.7 [ 147 | 25.8 [.-20.7 [| 15.2 [ 7.0 [| 7.4 | | 
Cations (meq/100 g) 

(in) (%) Bases Al Cats. OAC plus Al Clay 
| 0-2 [ Al | 665 | 24 | 24 | 01 [ 01 [| 5.0 | 132 [| 1.0 [| 182 [| 163 | 60 | 14.82 | 
St | AD. 2.16 | 08 pf 0:8 |. Of oe 80 09 | 8 82 | 2 |] 688 
P1i-27,_ [ A3_ {| 1.48 | 04 [| 04 [| 02 [| — | 10 | 77 [ 06 | 87 | 5.2 |] 16 | | 
|_27-35 | ci | 1.19 [ 05 [ 05 | 01 [ — | it | 65 [ 01 [ 76 [| 48 [| 1.2 [ 4.00 | 
Re a a a OR es We ee (a ee es eee 
re a ee ee ee ee ee ee eee a en ee eee ee 

Depth Horizon Al Sat. Base Saturation (%) Optical P Reten. | KCl-Mn 
(%) Density (%) (ppm) 
0-2 [At [iF | 27. ff 3i. | 83 01S 0.21 | or | 0.23, 2d 
| _2-11 | A2 | 35 [| 18 | 21 | 10.7 [| 47 | 50 | 0.12 [| 018 | 008 [| 044 | 33 [| | 
a a es Re (me a (De ee) 
ee Eee ee ea eee ee ere ee eee re ae eee ee 
Bee a ae ee ae es es ee ee ee ee ee ee ie ee eee 
b> SGe64.2 Pp C32 | eS 28 IF | i 5s | — 0.05 - | O15. |= 024 065. 7 37s]. = 4) 


Note: Identical data for Ca and Mg appear to be in error. Ca data probably are correct. 


9CC 


SOIL CHARACTERIZATION DATA 


Pedon No. | Map Unit | Soil Classification Location: Post Corral Meadow NCSS Sample No. | Date Sampled 
210 140 Typic Cryaquent SW 1/4, NE 1/4, S 22, T9 S, R 28 E, MDM S90CA-019-036 | 08/02/90 
Lat/Long. 37-07-59 / 118-53-52 
Elev. (ft) | Slope (%) | Aspect | Parent Material Vegetation Series Soil Temp (F) | Litter Layer | Remarks: Moist meadow. Soil is mottled 
8340 1 N granitic alluvium perennial grass 59 1/4 in. 


throughout, and also is mixed between 23-43 in, 
Depth (in) | Horizon [Dry STC Mist (gvl., cob., st., bidr.) Roots Bounda 
3 [| A_ [iver —_| 


Soil is wettable throughout. 


A lyfgr as 
96. 26 OY R 3/3, 1OYR'5/8 vgs se ve a as 

| 6-8 3A LOYR 6/2, SYR 5/6 | NOYR 3/1, JOYR 2/1, OYR S/T 

eee ee eee js =  1OVR 3/2, JOY O78 2 ei 

| 1OYR 2/1, 2.5Y 3/2, 1OYR 4/6] ost of ve eT 

ee UOWR 2/1 TOR ANG 2M et a ee ES 


Sa 
eee 
Saeeeeeiees oeecee ee! 
10yr 2/1 
eee a ee z 
1Oyr 2/1 
fa A SP Ot a a es SE ra 
Ea ea (ee To een Ce 
[pant ny | wovzon | scoy | ssn | sans [Rae] Come “ied 
Depth (in) | Horizon | _% Clay | % Silt_| _% Sand Water % | Cla 
| o-3 TA 85 80.3 ot 2.4 | 27.3 42s 8 09 7 64 5.33 | 
Ls Be 
| 14-23 | 


3A 
SA | 24 | 33.9] 638 8 4 | 196 | 30.9 22 4 8 8 108 9 
6 


Cations (meq/100 g) 
(in) (%) Bases Al Cats. OAC plus Al Clay 
0-3 
fF 3A | 2.98 | od fd lf i of to 3s | 85 fl 4 654 


“Depth | Horizon | Al Sat | Base Seumraton (@) [pH] Optical [Acid Oxalate Extaction (%)] P Ren | KCI-Ma | 
Bae eae Density 
OE A, SN NT GC LN PE NE FH EE NA GR OR 
E68. | oA lo is eee a eh wo ef 90. eo a 
P_14-23, [| SA [| 25, [| 25 | 39 =f 103) | 44 7 48 [ 019 | 036 | 0.05 | 043 | 47 | | 


Note: Identical data for Ca and Mg appear to be in error. Ca data probably are correct. 


—~ 
< 
Pane] 
—~ 
~, 
a 


LET 


SOIL CHARACTERIZATION DATA 


Pedon No. | Map Unit | Soil Classification Location: near Fleming Lake NCSS Sample No. | Date Sampled 
211 109 coarse-loamy, mixed Dystric Cryochrept NE 1/4, NW 1/4, S 19, T 9S, R 29 E, MDM S90CA-019-037 | 08/03/90 
Lat./Long. 37-08-29 / 118-50-57 
Elev. (ft) | Slope (%) | Aspect | Parent Material Vegetation Series Soil Temp (F) | Litter Layer } Remarks: Sand-size mineral pseudomorphs in 37-47 
9680 23 SE granitic till lodgepole pine 52 1/4 in in. break down with rubbing. 


Depth (in) | Horizon [| Dry =| Moist ‘| _ Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Roots Boundai 
| 5-14 | Bw! | 2.5y 6/2 | 10YR 4/3 [si | ifsbk, Ifgr | 5 0,0,0 tone vi, 2f, 2m, te [gw 
2.5Y 6/2, | 2.5Y 4/4, lfsbk, 2fgr 15, 8, 0, 0 none (ee el a 
5Y 7/1 5Y 5/2 
20, 10, 0, 0 ae een ES ee ee 
Depth (in) | Horizon _|_% Cla % Silt__|__% Sand Water % | Cla 
Pp i-S ff ABT 28 | 29. | 68. | s.0 | 4 tt 6.8 20.2 | 12.9 94 8k 6 2 221 
a Ee a Ue ee ee De ee 8 Oe) 
14-28 | Bw2 S12 ORL 146] 15,6. 4.9) | 20,0 — P51 | In | 6 3.9. 2.297 | 
P= 28-37 | Bwae | 19 | 31:2) 66.9) | 13.9) 9732) 96 16.2) 2 8 A 6 
Cations (meq/100 g) 

(in) (%) Bases Al Cats. OAC plus Al Clay 
pO A SS VG | 6 i 0 Oe pS fe a a of 12 8 a 
pS | AB OT 3.78 | 10 | 4 | 2 fo ff 28 to fT 0982889 
eC ea a ee a a a Cr ee Ce ee ee 
14-28: | Bw2 |= 1.21] 0.8] OS. J) Ot One | 2 Tf OT 8 
| 28-37, | BwyC | 1.1 [06 [| 06 | 02 7 — [14 [75 jf 89 [5.0 fT 263 
RE ae a a Ee ee ee ee ee ee ee ee ee eee eee 

Depth | Horizon | Al Sat. Optical 
Density (%) _|_ (pm 
Por | A | od oe Te 47 02 | 04s | 003 | 026 | ar 
Ps | AB | 44 | i2 | 17 | 107 | 46 | 5.6 | 0.16 | 0.34 | 0.08 | 050 | 42 | | 
ps4 [ Bw | 33. [| 15 | 17 | 107 | 49 [ 58 [| 012 [| 047 [ 015 | o56 | 39 |_| 
Pi4-28 [ Bw2 [| 13 | 22 {| 108 [ 51 | 5.2 [| 0.08 | 033 | 026 | o78 | 40 | 
eae a) Bw = ES = | 4 025 | 072 | 37 |_| 
P37-47_| C |_| 24 [oar | 33 


8£7 


SODL CHARACTERIZATION DATA 


Pedon No. | Map Unit | Soil Classification Location: Burnt Corral meadow area NCSS Sample No. | Date Sampled 
215 140 loamy-skeletal, mixed Humic Xeric Vitricryand SE 1/4, SW 1/4,8 4,T 9S, R 28 E, MDM S90CA-019-038 | 08/06/90 


Lat/Long. 37-10-14 / 118-55-18 


Elev. (ft) | Slope (%) | Aspect | Parent Material Vegetation Series Soil Temp (F) | Litter Layer | Remarks: 
9260 ] S sranitic till lodgepole pine 52 1/2 in. 


Pe a we “pls cobe di blde) | Hydrophoiciy | noots | pound 
 pepth (in) | Horizon [Bao Mora Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Bounda 
Pp 0-3 [AT t0YR 3/2_ | 10YR 2/2 [Is | ivfgr 30,00 slight | 3 vf, OF as 
P35 | A2  10YR 6/2 | 10YR 2/2 | Is | vfgr T3000 0 Bf, 2, 2m as 
P 5-8 | AR 0YR 5/3 [| 1OYR 22 [ost | vfgr 5500 vf, 2, 2m tc Tas 
y8-23, fT Bwi_ | 10YR 5/6_| 10YR 3/4 [| _veob sl | ifgr | 15, 25,0,0 Pv I 2m, tc [cs 

7 Ww 


Im, 1c (dead) 


Sei sme eae 
SY 6/2 


-3 A 
-5 A 
-8 A 
Cc 
- A 
A 
8 


Ss a a a 
5Y 6/2 , 

Depth (in) | Horizon % Cla % Silt % Sand V Coarse | Water % Cla 
| o-3 | Al | 3.5 [ 42.2 [ 54.3 [ 21.7 | 205-7] 163 [ 166 | 93 [ 63 [ 5.8 [| 7.4 [2.11 | 
C38 AD | 2) 46.6. 53:2 | 226.5.) 20. | 13.3 28 98 aS eS 
| 8-23 | Bwi | 1.0 | 23.2 | 75.8 | 124 | 108 [ 13.3 7 188 | 15.8 7 140 | 139 [ 69 [ 6.90 | 
RE ee ee PO Oe ee RC ee CS 
33-39 [ Bic | 0.2 | 168 | 830 | 74 | 94 | 13.8 [ 247 [ 215 [ 154 [| 76 [ 30 | | 
99-49 Cr 2 fe 202: 786 LP 2 BBP ap OS 28 OL 1S.3 | 9.0: of a 3.92 

Cations (meq/100 g) 

(in) (%) Bases Al Cats. OAC plus Al Clay 
a a ae a ee ee ee ee ee ee ee 
3-5 | AD ST 253 | 06 0 CT 2 a OE 42 fo fs? oT 7st | 2S 
fee AS of 2-82. 06 4h, — 06. [0.2 te. A A OA A 
| 8-23 | Bwi | 2.03 | 0.7 [ 01 | 0.11 | 04 [ 13 [| 147 | 0.5 | 160 | 107 | 
2o-38 2) IBW2. t - O.94 06 0 =O 038 ee Ta a | ; fae = 
33-39 [| Brc [| 042 [ 06 [ 03 | te  [ 03 [ 12 [ 47 [T [59 | 9 TC 
Cr el ee Ea ee 2 


between 0-8 inches appear to be in error. Ca data 


6£7 


Pedon No. 215 continued. 
Depth | Horizon | Al Sat. Base Sarraon | pica | Aaid Onalte Exacion Co) P Reten. | KCI-Mn 
1 
2 
3 ; 5 -| 0.25. |" 0.46 | 0.06 | 0.52 | 42 
3 
1 


0 
3 
5 
3 


Bw2 ; ie a ce ee ee 
33-39 BIC ; | 0.06 {| 0.40 | 0.22 | 0.59 | 33 | 


i 
Be ; 0 
-5 : 0 
-8 ; 2, 
3 
- 9 
- 3 
r 
-3 
-5 
-8 


( 
Horizon Silt and Sand (%) : 

(in) Fraction Grain Count (%) 
GS 51, QZ 32, FD 7, BT 3, TM 1, HN 1, FP 1,CA 1, AR 1, KK 1, OP 1, GC 1, PR tr, OC tr,AM tr,MZ tr,DL tr 


A 
Pp 3-5 [|  A2 ST FST 34 GS-47, QZ 28, GC 14, QC 6, BT 4, HN 1, TM tr, OP tr, FD tr, FP tr, AM tr 
GS 45, QZ 32, FD 9, HN 5, BT 3, PR 1, FP 1, OP 1, AR 1, TM 1, QC 1, KK tr, ZR tr, CA tr, MZ tr, GN tr 


QZ 51, GS 16, FD 10, AR 8, BT 6, QC 6, HN 2, TM 1, PR tr, KK tr, FP tr, MS tr, SO tr, EN tr, CA tr, ZR tr, MZ tr 
QZ 67, FD 10, HN 5, QC 5, BT 4, TM 3, AR 2, PR 1, KK 1, FP 1, OP tr, GS tr, MZ tr, CA tr, ZR tr 

QZ 67, FD 14, HN 9, TM 2, QC 2, AR 2, BT 1, OP 1, CA 1, PR 1, FP tr, GS tr, MZ tr 

QZ 65, FD 12, HN 7, QC 5, AR 3, GS 2, FP 2, BT 1, KK 1, OP 1, PR 1, TM tr, ZR tr, CA tr, MZ tr, GN tr 


Ov~ 


SOIL CHARACTERIZATION DATA 
Location: Wormhole Canyon 

SE 1/4, NW 1/4, S 33, T 17S, R 36 E, MDM 
6-24-49 / 118-05-08 


Soil Classification 
sandy-skeletal, mixed, mesic Entic Haploxeroll 


NCSS Sample No. | Date Sampled 
S91CA-002-100 | 07/04/91 


Remarks: Temp. at 1/4 in. = 101F, at 1 in. = 84F. 
Increased soi] hardness beginning at 6 in. C horiz. 
is described between weathered boulders. 


| 0-6 | ALO 10YR 5/2_| 10YR 3/2 30, 5, 0, 0 Ivf, If, Im 
10YR 5/3 | 7.5YR 3/3 


Silt (%) 


Pedon No. | Map Unit 
218 128 
n 
Elev. (ft) | Slope (%) | Aspect | Parent Material Vegetation Series Temp (F) | Litter Layer 
7000 64 NNW | granitic colluvium single leaf pinon 61 1/2 in 


Rock Fragments (% vol.) 


| Dry | Moist __| 


(gvl., cob., st., bldr.) 


Depth (in) 


Ic cw 


50, 10, 0, 0 ivf, 1f, 2m, 
15, 0, 0, 50 


125.3 | 22.4 [20.2 7 125) 5.1 


Cee ee Ge 
[24.0 | 16.9 | 12.5 | 3.2 | 


A Cats. OAC 


|__9.8 | 8.0 


P6174 7 876 6 63 
; 


Silt and Sand (% 
Grain Count (% 


Clay Fraction Oxides (%) 
Al203_[ Fe203 


Horizon Clay Fraction X-Ray Minerals 
A 


Ive 


SOIL CHARACTERIZATION DATA 


Pedon No. | Map Unit | Soil Classification Location: north of Ash Creek NCSS Sample No. | Date Sampled 

221 131 mixed, thermic Typic Torripsamment SE 1/4, SW 1/4, S 2, T 18S, R 36 E, MDM S91CA-027-101 | 07/06/91 
Lat/Long. 36-23-40 / 118-02-49 

Elev. (ft) | Slope (%) | Aspect | Parent Material Vegetation Series Soil Temp (F) | Litter Layer | Remarks: 0-1/2 in. is desert pavement, w/ dense 

4800 36 ESE | granitic (qtz. monz.) desert shrub 83 none layer of fine angular gravel at surface. Temp. at 1/2 
eolian/colluvium in. = 116F. 
ee ene ie ore Rock Fragments (% vol.) 
Depth (in) | Horizon | Dry | —s Moist | Texture Structure (gvl., cob., st., bldr.) Hydrophobicit 


0-1/2 
1/2-3 
3-12 
12-20 1OYR 5/4 

20-47 


Bounda 


none: 
aw 
5 lm aw 
1f 


| none 
lvf. 


| none 
| none Fm, Ic 
SS eee Cees | ae 


a ee ee Silt (%) Sand (%) -15 Bar | —15 Bar/ 
Depth (in) | Horizon | % Cla % Silt % Sand Coarse Water % Cla 
0-1/2 94.3 
1/2-3 93.3 
3-12 89.6 | 0.9 | 10.1 [26.4 7 25.1] 20:3 | 7.7 | 
12-20. |. C2) 38.9: | 5.02 | ele ee eee ee : ; 

20-40 | C3 | 84 | 6.1 | 85.5 0.39 

| 5.4 1.5 : 


| 0-1/2 | 
| 1/2-3 | 
| 3-12 | 
| 12-20 | 
| 20-47 | 
| 0-1/2 | | 
| 1/2-3 | 
| 3-12 | 
| 12-20 | 
| 20-40 | | _0.39_‘| 
| 40-47 | 5 | 0.46 | 
Cations (meq/100 g) 
(in) (%) Bases Al Cats. OAC plus Al Clay 
| 0-1/2 | p21 | : i 
| 1/2-3 | | 1.7 | | 0.53 | 
| 3-12 | | 0.64 | 
E4220] | 0.51 | 
| 20-40 | | 0.62 | 
| 40-47 | | 0.77 =| 
Reon 
| 0-1/2 | 
| 1/2-3 | 
| 3-12 | 
| 12-20 ~ | 
| 20-40 | 


= 
NS 
— 
= 
00 
NN) 
> 
ib 


Ww 
Ne} 


NIN]— 
WPOlTrmo]o 


0 
1 


4 
4 


_ 
— 
i) 
WN 
\o 
N 
i} 
_ 
w 


3.6 
3.1 
0 
8 
3:9 


40-47 4 87.6 | 1.5 | 3.9 | 87 | 22.0 | 234 | 226 | 109 | 32 | 0.46 
oe Coe ea 

0-173 ga CE EO (STS ae 2 

12-3 eae of oe ee fe 
ei ec ee oe ee ee ee ee 
LC RS ECO CT A A SN VC SEW TC 
TT RES a OCS UA RTT BAST SS AP RE A el 
40-47 | C3 [| 007 [| 47 | 13 [| 01 [| — | 61 [| 06 [| | 67 | 54 | {0.77 
Depth | Horizon | AlSat. | Base Saturation (@) [pH] Optical P Reten. | KCI-Mn 
7 (%) Density (%) | (ppm) 
a ST A SECS Te RN ART OT: IO a 
Te Aa RE OG CAG CR A MSS] ESE ASRS ASR GREET MS DR ( 
2 TT ASG A LC A AR LT OE MCT ML 
oo es se ae fo fe | Ot oy ae 
20-40 | cs] 95 100 | | 61} 6.9 J 0.03] 0.30 | —] 0.06 ae 
40-4 | C3. of fe O00 68, Lf 002 | 0.20 | 0.07 | 0.06 | aaa 


Note: C horizon split 20-40 in. and 40-47 in. for laboratory sampling. 


CHC 


SOIL CHARACTERIZATION DATA 


223 132 mixed, mesic Typic Torripsamment NW 1/4, NW 1/4, S 2, T 19 S, R 36 E, MDM S91CA-027-102 | 07/08/91 
: Lat./Long. 36-18-56 / 118-03-05 

5200 40 SE granitic colluvium desert shrub 718 none 

DP eee rans err oe a rrervemer ca e  | 
Depth (in) | Horizon | Dry _|___ Moist __|_ Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Roots Bounda 
i IN ad AS MC 
6.5/3.5 

| 6-12 | Ci 10YR 6.5/4] JOYR 5/4 | os rm 8 


Pe hone. 
12-38 1OYR 6/4 | 10YR6/4 [os | em 8 00,0 none Im, I g 
38-47 loyR 6/4 | 10YR6/4 [gs] om 15, 0, 0,0 | none FT 


Sand (%) -15 Bar | -15 Bar/ 
p06 A 8 956 5S 24 532.8 25.0 78 6 1.60 
| 6-12 | Ch ft 38 95 77 28.6 30.8 | 216 | 64 Ps 136 | 
| 12-38 | C2 fs | 387 94 Ta 8g 2728.1 | 7.0 20 
| 38-47 | C3 | 4.4 {25 | 93.1 ft fe 524 830.38 23.3 88 ft 036 | 
Cations (meq/100 g) CEC (meq/100 g) 

(in) (%) Bases ; Al Cats. OAC plus Al Clay 
ae ea a aad EST (a ee ee ae ee eee a es ee er ee 
a ST a a ee ee ee ee 
12-38 | c2 ft 0.08 2 08 ee se 
| 38-47 =| C3 0.03 | 4 0 tr = 0 

) 


Depth | Horizon | Al Sat. Optical P Reten. | KCI-Mn 
ie lee ee pe CaCl [190 (ppm) 
er a 700 [100 [66 | 004 | 050 

: 3 bes sd 
a 


Eve 


SOIL CHARACTERIZATION DATA 


Pedon No. | Map Unit | Soil Classification Location: Little Cottonwood NCSS Sample No. | Date Sampled 
224 130 sandy-skeletal, mixed, frigid Typic Xerorthent SW 1/4, SW 1/4, S 7, T 17S, R 36 E, MDM _ | S91CA-027-103 | 07/18/91 
Lat./Long. 36-28-03 / 118-07-29 
Elev. (ft) Slope (%) | Aspect | Parent Material Vegetation Series Soil Temp (F) | Litter Layer | Remarks: Soil is material filled in around boulders. 
9200 63 E granitic colluvium single leaf pinon 69 none 
(porph. qtz. monz.) 
Depth (in) | Horizon | Dry | Moist _|_ Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Roots Boundai 


| 0-3 | A M0YR 6/2 | 10YR 4/1 | vgcos | sg *35, 20, 0,30, | none vf If, Im | aw 
| 3-11] AC 10YR 6/2 | 10YR 4/2 | geos | sg | *25, 20,0, 30_ ft tone vf If, 2m | cw 
| 11-23 | Cif 10YR 7/2_| 10YR 5/2 | vegcos | om #45, 20,0, 30 ft none fv, 2f, 2m, te | cw | 
| 23-36 | C2 {| 10YR 7/3 [| 10YR 4/3 | vgcos [oom] *45, 20,0, 25 none Tv if 


; Silt (%) Sand (%) —15 Bar | ~15 Bar/ 
Depth (in) Water % | Cla 


3 


| 0-3 [| A | 3.9 | 42 | 919 | 09 | 33 |] 6.0 | ; 
| 3-11 [| ac {| 43 | 61 | 896 | 2.2 | 3.9 | 10.1 | 22.3 | 245 | 198 | 129 | 24 | 0.56 | 
| 23-36 | c2 [| 3.8 | 46 | 916 | 09 | 3.7 | 5.8 | 14.7 [| 21.2 | 27.6 | 22.3 | 2.5 | 0.66 | 
Cations (meq/100 g) 
(in) (%) Bases Al Cats. OAC plus Al Clay 
r 0-3 J Af 1.45 | 36 | 04 | O1.. | te | 41 |] 33 [| {74 | 50 | | 1.28 | 
Le Beall. | - AC) O81 AT 03 ee te aa Ee Pp aS OS 
| 11-23 [| ci | 0.34 | 3.7 [ 05 | te | — | 42 | — | | 42 | 48 |  —= 7} 1,09 | 
| 23-36 | C2 | 0.07 | 3.6 {| O09 | t ~— — | 45 | 09 | °&-[| 54 | 47 [| | 1.24 | 
Depth Horizon | Al Sat. Optical P Reten. | KCI-Mn 
(in) (%) Density (%) (ppm) 
r 0-306 A TU 55 825 5 OS | 0.42 [| 0.02 | 0.06 | 19 CO] 
| 3-11 ~~ ac | {| 70 | 98 | =f 59 | 65 | 0.05 [| 052 | 003 | 009 | 19 | | 
| 11-23 7 cr [| 100 =f 88 lt (8 fH 02 ST i032 «| 0.03 | 0.05 | 19 | 
| 23-36 | c2 {| | 83 {| 96 | | 55 | 61 | 0.02 {| 0.15 | 0.02 | 003 | 13 | | 


Note: * Estimated gravel percentage is based on material between boulders. 
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SOIL CHARACTERIZATION DATA 


Pedon No. | Map Unit | Soil Classification Location: above Horseshoe Meadow NCSS Sample No. | Date Sampled 
225 115 sandy-skeletal, mixed Typic Cryorthent SW 1/4, SW 1/4, S 14, T 17S, R 35 E, MDM S91CA-027-104 | 07/18/91 
Lat./Long. 36-26-29 / 118-09-37 
es 


a3 / 
Elev. (ft) | Slope (%) | Aspect | Parent Material Vegetation Seri Soil Temp (F) | Litter Layer | Remarks: 
10100 49 WNW | colluvium/glacial lodgepole pine 57 scattered 
granitic & metamorphic needles 
Depth (in) | Horizon | Dry — | Moist ‘| Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Bounda 


JOYR 3/2_| 10YR 2/1 35, 3, 0, 0 2vf, if _ | as 


| 3-17 | CA | 10YR 6/4 | 10YR 4/4 | vgicos |  —_—siifer = { ~—— 30, 10,0,0 | none —_—_—si|:- vf, 2f,2m,ic | cs | 
| 17-23 | Cl | 10YR 7/4 | 10YR 5/4 | vglcos | sg =f ——si30, 5, 0,0 | ~~ none — |] —s vf, if of lw 
| 23-34 | C2 | 10YR7/4 | 10YR6/4 | vgs | =m | 405,00 =| ~~ none  —]——s i 2f Tics 
10YR 7/4 | 10YR 6/4 | vgcos | =m -. |  40,15,0,.0 | none | = [|  ] 
Depth (in) | Horizon | % Cla % Silt % Sand {| Fine | Coarse | V.Fine | Fine | Med. [| Coarse | V Coarse | Water % Cla 
| 0-3 | Af 3.5 | 7.1 |] 894 | 1.8 | 53 | 5.7 | 102 | 144 | 24.7 | 344 | 3.8 [1.09 | 
| 3-17 | CA | 3.0 | 14.7 | 823 | 56 | 9.1 | 11.5 | 16.7 {| 17.7 | 199 | 165 [| 2.8 [ 0.93 |] 
| 17-23 | Cl | 2.55 | 84 | 89.1 | 2.9 | 5.5 | 7.6 | 15.9 | 17.7 | 23.4 | 245 | 2.4 | 0.96 | 
| 23-34 | c2 | 2.2 [| 61 | 917 {| 20 | 41 | 82 [| 21.5 | 22.2 | 214 | 184 [| 1.8 | 0.82 | 
| 34-47 | C3 | 1.6 | 13.2 | 85.2 | 7.1 [| 61 | 9.8 | 156 | 17.7 [| 20.1 | 22.0 [| 1.9 | 1.19 | 
Cations (meq/100_g) 

(in) (%) Bases Al Cats. OAC plus Al Clay 
| 0-3 | A | 3.51 | 3.2 |] 03 | O01 | O11 | 3.7 | 65 | 0.5 | 102 | 108 | 4.2 |] 3.09 | 
| 3-17 | CA | 0.54 | 2.2 7 02 | 01 | — | 25 | 66 | | 91 | 51 ff 1.70 | 
Y 17-23 | ci | 015 | 1.1 |] 02 | — | tw [| 13 |] 29 | &°&2- 42 | 29 | [| 1.16 | 

23-34 | C2 | 009 | +07 | O11 | te [| o1 | 09 | 33 |  i|%| 42 |] 21 | =] 0.95 | 
T 34-47 [| c3 [| 0.09 | 16 7 +Oo4 [| tw | 01 | 2. [| 12 |] 01 [| 33 7] 13.2 [7 2.2 J] 8.25 | 

Depth Horizon | Al Sat. | Base Saturation(%) | =. ~— pH ———“‘CCCséd;SCOticadl P Reten. | KCI-Mn 
Pp | ser aa mone] rae crepe  aOa] Bena) (ppm) 
r 0-3 | A | 12 | 36 | 34 +| | 46 | 5.3 | 0.07 | 0.30 | 0.02 | 0.12 | 13. [|] 
| 3-17 | CA f[{ | 27. [| 49 | =f 52 | 58 | 005 { 059 | 0.03 | 0.10 | 19 | |] 
| 17-23 | cl ff 31 | 45 |] 51 oT 58 0.02 S| 0.25 | 0.03 | 0.06 | 19 
eee ae a ee se es ee (ee ee 8 | 0.38 | 0.03 [| 0.09 | 19 | | 
| 34-47 | C3 | 5 | 64 +| 16 || | 0.42 | 0.02 | 0.05 | 13. | | 
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SOIL CHARACTERIZATION DATA 
Location: Whitney Portal 
SW 1/4, NW 1/4, S 2, T 16S, R 35 E, MDM 
36-34-23 / 118-15-06 


al n 
Elev. (ft) | Slope (%) | Aspect | Parent Material Vegetation Series Temp (F) | Litter Layer 
10320 17 NE granitic till lodgepole pine 50 1/2 in 


Soil Classification NCSS Sample No. | Date Sampled 
coarse-loamy, mixed Andic Cryumbrept S$91CA-027-105 | 07/20/91 
Remarks: Ashy material throughout pedon. 20-36 
in. is mixed w/ krotovinas; dominant characteristics 


|__ Dry ft Moist__| 
1OYR 2/2 
ae eae 


Rock Fragments (% vol.) 


Hydrophobic 


2vf, 1f, 1m 


= 
Ba 
i= 
° 


ee ae ee 
ee ee 
| 1-7 | AD 
| 7-20 | Bw | 


Depth Horizon | Organic C 
(in) (%) 


| 1.56 | 17 | 
p95 | 4 | 


| 10.6 | 17.5 | 23.6 __ | 


Cations (meq/100 g) 


Sum Acidity 
Bases 


Cats OAC plus Al 
er ae a ae a ee ee ee ee 
ae eT a ea We 
| 17.9 [| 106 | 3.1 | 
| 0.31 | 0.68 | 


| 5.0 | 0.27 | 0.42 | 0.24 | 


| 2.9) {25.8 
Pt {16.2 | 


) P Reten. 
(%) 
i ee 
| 7-20, | ~Bwi | 
20-36 
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SOIL CHARACTERIZATION DATA 


Pedon No. | Map Unit | Soil Classification Location: Mammoth Creek 
229 102 ashy over sandy-skeletal, mixed Xeric Vitricryand | NE 1/4, SW 1/4, S 22, T 4S, R 27 E, MDM 
Lat/Long. 37-35-05 / 118-58-50 
Elev. (ft) | Slope (%) | Aspect | Parent Material Vegetation Series Soil Temp (F) | Litter Layer | Remarks: Pumice on surface. Volcanic ash mixed in 
9760 13 NNE_ | mixed till-granitic lodgepole pine 47 1/2 in soil. Most roots are horizontal. 
gneiss, metavolcanics, 
Depth (in) | Horizon | Dry — [Moist —_|_ Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Roots Bounda' 


1OYR 5/2_|_10YR 3/2 10, 0, 0, 0 Ivf, If, Im [as | 
ae ae 


NCSS Sample No. | Date Sampled 
S91CA-051-106 


| A 
pm 00,0 | moderate vf, If, 2m, 2c | aw 
| 2.5Y 6/2 | 1OYR 5/3 | xcobls | sg | 380, 450,00 slight rE EC 


A 
Depth (in) |_ Horizon | _% Clay | % Silt_| _% Sand Water % | Cla 
po | A 8 20.0 78.2 89 a Tg 5 20.0 22.0 fF 82 56 8 
| 4-8 | Bwi 2.2 | 29.7 | 68.1] 2 | 77 246 20.1 5.0 6G 88350 
| 17-38 | Bw3 | 2.2 | 29.4 | 684 | 183) fo iii | 97 | 15.9 | 18.7 | 146 | 95 | 43) f1.95 
| 38-45 | cf 7 294 68.9 69 25s | 8.0] 42} 19-8 ff 9.2 77 23 S| 
| 5.00 
| 2.09 | 


Pep omnice Cations (meq/100 g) 
(in) (%) Bases Al Cats. OAC plus Al Clay 
: ae ae 9.3 
| 0.1 | 


1.4 ee ee a ee a 
0 ee OT 08a a OT A AO 09 
pa Be Bw tps OAR = fe Ol Ou SO Oa Te ee 0 | 
Bre eae ee a ae aes ee ee a ee ee ee a ee ee eee 
Ee ee ee a ee ee ee ee ee ee eee ee ee ees eee 
Depth | Horizon | Al Sat. Optical P Reten. | KCI-Mn 
dn %) Density | opm 
ae aaa eee Se ee ee eee ee ee eee ee ee ee ee ee 
4-8) Bwl 70. 6 ee A | ae 003 0.4 | 003 013) 22 
eae a a ae ee a ee ee ee ae ee ee ee ee ee ee 
ite Ee eee eee ee ee eee Ee ae ee ee eee ee ee ee ee 
SEL ee eee ee ee ee ee ee ee eee ee ee eee ees 
Depth Horizon | Clay Fraction X-Ray Minerals Silt and Sand (%) 
Fe03 


BAT wef G66, OT 30, GAS GC 
pos ETE ee | CT OT 82, GS 18 
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SOIL CHARACTERIZATION DATA 


Pedon No. | Map Unit | Soil Classification Location: Dana Plateay NCSS Sample No. | Date Sampled 
230 105 sandy-skeletal, mixed Typic Cryorthent SE 1/4, NW 1/4, S 28, T N, R 25 E, MDM S91CA-051-107 | 07/22/91 
Lat./Long. 
Elev. (ft) | Slope (%) | Aspect | Parent Material Vegetation Series Soil Temp (F) Remarks: 1/4 in. clean coarse sands on surface. 
11400 5 SW biotite diorite alpine dwarf scrub 48 none 
Depth (in) | Horizon [| Dry — {| Moist _|_ Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Boundai 


1OYR 4/2_ | 10YR 3/1 60, 3, 0, 0 2f, 2vf 
10YR 6/6 _| 10YR 5/6 60, 5, 0, 0 EE 
15-31 10YR 6/4 _|_10YR 5/6 80, 2, 0, 0 ee aes ae eee 


Silt (%) Sand (%) -15 Bar } —15 Bar/ 
Depth (in) Water % Cla 


0-4] A 36 6 579.9 8 10.2 18.9 6 a} 17.0 _ | 6.7 1.86 
4.2 2.73 
6.1 4.5 3.4 2.4 


Depth] Horizon | Al Sat Optica PReten. | KCI-Mn 
ee sre ca or ro %) | _ (ppm) 
ee A Ar ON TN RN ESCA A RCH SL 
Lem oa fo fu | =|) 49] 55. | oor | ois | 007 | 020 | ae 
is-31_ | _c2_] 23 | 12] 21 | 1 49 | 55] 0.03 | 0.17] 0.09 | 0.28 | 30 


Depth Horizon Clay Fraction X-Ray Minerals Clay Fraction Oxides (%) Silt and Sand (%) 
(in) Aig03_]_Fex03 Grain Count (%) 


a a ae <a es Ce 
PSL OT 98, GS2 


; L186 
|_t5-3t | c2 ft 2 0.6 8738 ft 87 169 28.2309 2S 
Cations (meq/100_g) 

(in) (%) Bases Al Cats. OAC plus Al Clay 
0-4 fA 326 aa 06 | Ot 02 | 9 a | oa Sa 5.39 | 
AS 5 Ch 8.4) 08 02 Of a a P6993 
po sES=31 | C2 0.37.) 0.6. tre ed Of 0 |S 0 8 | ae 20.92] = 1.62: 
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SOIL CHARACTERIZATION DATA 


Pedon No. | Map Unit | Soil Classification Location: Dana Plateau NCSS Sample No. | Date Sampled 
231 105 sandy-skeletal, mixed Typic Cryorthent SE 1/4, SE 1/4, S 28, T 1 N, R 25 E, MDM S91CA-051-108 | 07/22/91 
Lat./Long. 
Elev. (ft) | Slope (%) | Aspect | Parent Material Vegetation Series Soil Temp (F) | Litter Layer | Remarks: Sloifluction common. Soil described 
11680 15 NNW | biotite diorite dwarf alpine scrub 38 none between small stone stripes. 13-23 in. diffusely 
mixed and slightly smeary. 
Depth (in)} Horizon | Dry | Moist | Texture Structure (gvl., cob., st., bldr.) Hydrophobicit Bounda 


| 0-4 [ALT 0YR 4/3 | 10YR3/3 | si | fer | 8000 slight | vf, Of Tw 
p 4-13 TA? | 0YR 6/4 | 10YR 3/6 | xg si_ | fer} 70,4, 00 ntone vf Bas 
| 13-23, | Cl 0YR 5/4 | 10YR 4/6 | xgsl_ | ifsbk | 60, 4,0,0 | none vf OF gw 
}_23-40_ | C2} 10YR 5/4 | 10YR 4/6 | xg si_| __ifgr_ | 00 4 0, | tone 
Depth (in) | Horizon }| %Clay_ | % Silt__| _% Sand Water % | Cla 

p 4-13 | AR 13.2 | 17.9 68.9 E88 tT ST 3 89 2062 ot 0.77 
| 13-23 J Ch 57 19.9 74.4 fT 8.0 | nf 3.7 25.3 | 20.5 0.2 474 0.74 
|_23-40_ [| C2 ft 5.8 3.7 80.5 88 8S 24727 5S 4 

Cations (meq/100 g) 

(in) (%) Bases Al Cats. OAC plus Al Clay 
Pog TAL 7.09 | 38 6 8 822 24 S552 
p 4-13 | AR 284 fs 0 7226 19.6 12.350 0.93 
| 13-23 | ci | 0.68 | 07 | 0.2 fT Ot Ot Pt 83 79509 
|_23-40_ | ¢2 | 0.53 | 08 | 0.2 | 0.1 [ 01 [1.2 | 6.2 | 0.9 | 7.4 | 14.9 {| 2.1 | 2.57_| 

Depth | Horizon | Al Sat. Optical P Reten. | KCI-Mn 
(%) Density %) | (pm) 
p 0-4 | AD 20 0070.23 | 0.03 0.25 38 
p43 PAD 52 ol 4 00 04 005 034 a 
| 13-23 [ch 54 a 003 025 | 004 oT 27 
|_23-40_ | ¢2 j 43 [| i6 | 8 [| e424 8 0.03 | 0.29 | 0.04 | 07 | 34 

Depth Horizon | Clay Fraction X-Ray Minerals Silt and Sand (%) 
ee ee 
p 13-23 PhS TSS, GS 45 
oN a ONTOS 


Note: *Clay increase from Al to A2 horizon as shown in laboratory data was not detectable in the field. These data may be in error. 
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Accessibility Statement 


This document is not accessible by screen-reader software. The U.S. Department 
of Agriculture is committed to making its electronic and information technologies 
accessible to individuals with disabilities by meeting or exceeding the requirements of 
Section 508 of the Rehabilitation Act (29 U.S.C. 794d), as amended in 1998. Section 
508 is a federal law that requires agencies to provide individuals with disabilities 
equal access to electronic information and data comparable to those who do not have 
disabilities, unless an undue burden would be imposed on the agency. The Section 
508 standards are the technical requirements and criteria that are used to measure 
conformance within this law. More information on Section 508 and the technical 
standards can be found at www.section508.gov. 

If you require assistance or wish to report an issue related to the accessibility of any 
content on this website, please email Section508@oc.usda.gov. If applicable, please 
include the web address or URL and the specific problems you have encountered. You 
may also contact a representative from the USDA Section 508 Coordination Team. 


Nondiscrimination Statement 

In accordance with Federal civil rights law and U.S. Department of Agriculture 
(USDA) civil rights regulations and policies, the USDA, its Agencies, offices, and 
employees, and institutions participating in or administering USDA programs are 
prohibited from discriminating based on race, color, national origin, religion, sex, 
gender identity (including gender expression), sexual orientation, disability, age, 
marital status, family/parental status, income derived from a public assistance 
program, political beliefs, or reprisal or retaliation for prior civil rights activity, in any 
program or activity conducted or funded by USDA (not all bases apply to all programs). 
Remedies and complaint filing deadlines vary by program or incident. 

Persons with disabilities who require alternative means of communication for 
program information (e.g., Braille, large print, audiotape, American Sign Language, 
etc.) should contact the responsible Agency or USDA’s TARGET Center at (202) 720- 
2600 (voice and TTY) or contact USDA through the Federal Relay Service at (800) 
877-8339. Additionally, program information may be made available in languages other 
than English. 

To file a program discrimination complaint, complete the USDA Program 
Discrimination Complaint Form, AD-3027, found online at http://www.ascr.usda.gov/ 
complaint_filing_cust.html and at any USDA office or write a letter addressed to USDA 
and provide in the letter all of the information requested in the form. To request a copy 
of the complaint form, call (866) 632-9992. Submit your completed form or letter to 
USDA by: 


(1) mail: U.S. Department of Agriculture 
Office of the Assistant Secretary for Civil Rights 
1400 Independence Avenue, SW 
Washington, D.C. 20250-9410; 


(2) fax: (202) 690-7442; or 
(3) email: program.intake@usda.gov. 


USDA is an equal opportunity provider, employer, and lender. 


INDEX TO SOIL SURVEY SHEETS 
SIERRA and INYO NATIONAL FOREST - HIGH SIERRA AREA 


California 
Order 4- 1995 


119° 22' 30 
119° 15° 00’ 
119° 07° 30" 
119° 00' 00' 
118° 52' 30 


38° 07' 30° 


118° 45° 00" 


118° 37' 30" 


118° 30' 00" 


37° 37' 30° 


(| 
+ ‘ _ 
U 
e ae ¥ 
M17-1 416-2 é 415-2 415-1 414-2 _ 


& e ae 
395-2 


37° 30' 00" 


37° 22' 30° 


118° 22' 30° 


37° 15' 00° 


118° 15° 00" 


37° 07' 30° 


SIERRA 


37° 00' 00" 


118° 07' 30" 


36° 52° 30° 


36° 45' 00" 


36° 37' 30" 


118° 00° 00" 


SPECIAL SYMBOLS LEGEND 


boundary......... 

Survey area ary oe 
Soil sample Site ..............cccceeeeeeeeeee S) 

Meadow, less than SO acres in size....... OD 36° 22' 30° 


Meadow, larger than 50 acres in size.... © 

36° 15° 00" 
Soil delineations and 
map symbols........... 137 


SOIL SURVEY 


UNITED STATES HIGH SIERRA AREA, CALIFORNIA 
DEPARTMENT OF THE INTERIOR ORDER 4 - 1995 OLANCHA NE QUADRANGLE ‘ 
GEOLOGICAL SURVEY MIUDIABLOMERIDIAN 
MODIFIED FOR USDA FOREST SERVICE USE 7.5 MINUTE SERIES . 
lov Asse agmre RE “1 Lowe mine 10 5 oo ONE One 96 230" 407) sont vine Pe mt 08 9 z2vcooreeT no "Sg a 
5 ¥ == \ ‘y 


\ 


fx] 3670 \ 


‘ | 4 
@ oe 


=i Tis 


\ Point 
a]\ 
T __) \Bartlett 
/ 


O 


4, 
Soda Evaporator 
1 


} Bartlett, 
A | D 
i Fx 


ey, 
yf 


‘ % 


i ae 
7+ Powert auset( 
re ‘. 


SMT 
? 
/ 
¥) 
* 1) 
Ty 
Y ad 
LY Ye 
I 


560° 


5! 


(ANCHE HH) 


Charcdal\\,, 
Kilns ~ 


ey Se foe 
7 y 
: 


eS 


2 260000 FEET 


6122309 rorcrr 


e*_ Base map prepared by the U.S. Geological Survey 


ra 


Topography by photogrammetric methods from aerial photographs ~ cs 
Map edited 1956 “Soest ——_—— 
r 5 om 
Polyconic projection. 1927 North American datum = 
10,000-foot grid based on California coordinate system zone 4 aT ‘CONTOUR INTERVAL 80 FEET 
1000-metre Universal Transverse Mercator grid ticks zone 11 | NATIONAL GEODETIC VERTICAL DATUM OF 1929 
INTERIM EDITION ve | =g55 LEGEND 
Photorevised by the Geometronics Service Center in 1984 aca! |) —— National Forest Boundary —— Primary Highway (2) UsHighway 
from USFS aerial photographs and 1984 correction guides / [Tag Allenates Land within tne —— Secondary Highway (%) state Highway OLANCHA NE, CALIF 
furnished by the Pacific Southwest Region Forest Goundury ss of 1084 Improved Light Duty ® county Ross N8622.6-W11800/7.5 
UTM GRID AND 1984 MAGNETIC NORTH J 
DECLINATION AT CENTER OF SweeT — ae Unimproved Dirt CEB) Forest Highway (329-1C) 
—— eae Trail (BB Forest Road 
= Locked Gate LER Forest Trai REVISED 1984 
n - Barrier _——— Forest Service Trail location approx 
Lando remeed ancarding so sdattonel Forest On * + Railroad = ——— Forest Service Road location approx 
City of Los Angeles Land Withdrawn BLM Land 


s 


SOIL SURVEY 


UNITED STATES 
DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 
MODIFIED FOR USDA FOREST SERVICE USE 


HIGH SIERRA AREA, CALIFORNIA 
ORDER 4 - 1995 


CottopWoody 


OLANCH A NW QUADRANGLE 


MT DIABLO MERIDIAN 


TULARE - INYO CO, CALIFORNIA 


7.5 MINUTE 4 r 


Vex 
0 we") | a 
oe eadow _ = wen 
31. gullfroB | 
Fe co ee eo 


Base map prepared by the U.S. Geological Survey 


Topography by photogrammetric methods from aerial photographs E —=—=t — = 
Map edited 1956, ‘at SS ee oe 

. 7 z z a 
Polyconic projection 1927 North American datum = —————— 
10,000-foot grid based on California coordinate system zone 4 oj CONTOUR INTERVAL 80 FEET 
1000:metre Universal Transverse Mercator grid ticks zone 11 NATIONAL GEOOETIC VERTICAL DATUM OF 1829 
INTERIM EDITION ore || ets LEGEND 
Photorevised by the Geometronics Service Center in 1984 | National Forest Boundary Primary Highway & us rigmmay 
trom USFS aerial photographs and 1984 correction guides ——) Allenated Lano within the ——— Secondary Highway © state Highway 
furnished by the Pacific Southwest Region EE) Sere, oon Ug wea ® county Road 


UTM GRID ANO 1984 MAGNETIC NORTH 


DEOUMATION AT COMER OF eer TOWNSHIP AND SECTION LINE CLASSIFICATION 


—— Surveyed. Location Reliable 
‘Surveyed, Location Approximate 
Unsurveyed, Protraction 


Landnet revised according to additional Forest Service evidence 


City of Los Angeles Lang 


Unimproved Dirt 


_ Trait 


= Locked Gate 
Barrier 
Railroas 


Witncrawn BLM Land 


(ES) Forest Highway 
(FF Forest Road 
(TET Forest Trail 


FOREST 


___—.— Forest Service Trail location approx 
~——— Forest Service Road location approx 


OLANCHA NW, CALIF 


(329-20) 


REVISED 1984 


ne 
"6, 
is 


aos 


* 


in 
36°22'30" 


UNITED STATES 
DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 


MOQDIFIED FOR USDA FOREST SERVICE USE 
soo RYE RISE 0 


SOIL SURVEY 


HIGH SIERRA AREA, CALIFORNIA 


ORDER 4 - 1995 


(OLANCHA Nw) 194 


a9 
% 


OLANCHA SW QUADRANGLE eo 
MT DIABLO MERIDIAN ” 
TULARE -INYOCO,CALIFORNIA —_.*” 
7.5 MINUTE SERIES = & 


a! 
y 
phe) 


( 

ry 
° 
wv 


AME ROSE 


Grouse 
Meadow 


(OLANCHA SE) 


Base map prepared by the U.S. Geological Survey 
Topography by photogrammetric methods from aerial photographs: 
Map edited 1956 

Polyconic projection. 1927 North American datum 

10,000-foot grid based on California coordinate system zone 4 
1000-metre Universal Transverse Mercator grid ticks zone 11 
INTERIM EDITION 

Photorevised by the Geometronics Service Center in 1984 


from USFS aerial photographs and 1984 correction guides 
furnished by the Pacific Southwest Region 


CONTOUR INTERVAL 80 FEET 
| MATIONAL GEODETIC VERTICAL DATUM OF 1828 


LEGEND 
—— National Forest Boundary 


Alienated Land within the 
——! Forest Bouncary as of 1984 


Primary Highway 
——— Secondary Highway 
—— Improved Lignt Duty 


UTM GRIO ANO 1984 MAGNETIC NORTH 


TOWNSHIP AND SECTION LINE CLASSIFICATION Uni in 
DECLINATION AT CENTER OF SHEET a pene ee 
= mate > 
‘Surveyed, Location Approx’ = keeles 
—— — Barrier 


Landnet revised according to additional Forest Service evidence faba 


Forest Service Trail location approx 
-——— Forest Service Road ic zation approx 


OLANCHA SW, CALIF 


N3615-W11807,5/7.5 
(329-3C) 


REVISED 1984 


SOIL SURVEY 
UNITED STATES HIGH SIERRA AREA, CALIFORNIA Saniastataniokeeiede 


DEPARTMENT OF THE INTERIOR 
« MT DIABLO MERIDIAN 
GEOLOGICAL SURVEY ORDER 4 - 1995 rutare ME DIABLO MERIDIAN 
MODIFIED FOR USDA FOREST SERVICE USE 7.5 MINUTE SERIES 
oe” 1 mn e i a1 


lor 
Permanente 


10400: H pe : i a) 1 A 
High Sch, 
—T 


| \J 


“4 


me 


1} 3000" 4 


map prepared by the U.S, Geological Survey ‘ * 
o s T ] 


~ Topography by photogrammetric methods from aerial photographs 
” Map edited 1955 
* Polyconic projection, 1927 North American datum | 
10,000-foot grid based on California coordinate system zone 4 cal 7 (CONTOUR INTERVAL 80 FEET t + al 
1000-metre Universal Transverse Mercator grid ticks zone 11 | (NATIONAL GEODETIC VERTICAL DATUM OF 1929 eu hy 
INTERIM EDITION ese || fatiacs LEGEND 
Photorevised by the Geometronics Service Center in 1984 pi! National Forest Boundary US Highway + 
from USFS aerial photographs and 1984 correction guides [7 Alienated Land within the ‘State Highway 7 SE, CALIF 
furnished by the Pacific Southwest Region F =a! Forest Boundary es of 1964 ® county Road | 1800/7.5 
in N3615- V7.5 
{UTM Ght0 AND 1984 MAGNETIC NORTH 
jclmterohreplcmend TOWNSHIP AND SECTION LINE CLASSIFICATION Forest Highway INYO. (329-4C) 
— ‘Surveyed, Location Reliable eat NATIONAL 
Surveyed, Location Approximate 
LR] Forest Trail t REVISED 1984 


Unsurveyed. Protraction 
Landnet revised according to additional Forest Service evidence 


Forest Service Trail location approx 
Forest Service Road location approx 


City of Los Angeles Land withdrawn BLM Lang 


SOIL SURVEY 
HIGH SIERRA AREA, CALIFORNIA 


MANZANAR QUADRANGLE 
CALIFORNIA-INYO CO. 
7.5 MINUTE SERIES (TOPOGRAPHIC) 


- 1995 


ORDER 4 


UNITED STATES 
DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 
ODIFIED FOR USDA FOREST SERVICE USE 


bin 


= 


2280 000 FEET 


0 


389 


map prepared by the U.S. Geological Survey 


‘TO CONVERT METERS TO FEET MULTIPLY BY 3.2808, 
TO CONVERT FEET TO METERS MULTIPLY BY 0.3048 
CONTROL ELEVATIONS SHOWN TO THE NEAREST 0.1 METERS 
‘OTHER ELEVATIONS SHOWN TO THE NEAREST METERS 


MANZANAR, CALIF. 
N3637.5—W11807.577.5 
1982 
REVISED 1984 


(We LONE PINE. 18° QUADRANGLE 


from USFS aerial 
furnished by the 


Photorevised 


prctoeraphs ond aes correction pdes 


(351-2C) 


SOIL SURVEY 
UNITED STATES HIGH SIERRA AREA, CALIFORNIA 


DEPARTMENT OF THE INTERIOR 


4 ORDER 4 1995 MT. LANGLEY QUADRANGLE 
Yo, GEOLOGICAL SURVEY = CALIFORNIA i 
*%. 7: SERIE: . 
* | MODIFIED FOR USDA FOREST SERVICE USE o MINTS SERIES SUOROGRAERICH: of 
_ = Raag 4 RISE 5 7 a Se ” vs m x — bd 220000 FEET NE as a a a 
8 nF j 7 6 " 1 ie a 13 


# 


| 
owe 


“Creek 
Tae 


}—_anas— LR 
— SS 


SEQUOIA 
Ps 


© Base map prepared by the U.S. Geological Survey 
Control by USGS and NOS/NOAA 


+ == 
Compiled by photogrammetric methods from serial photographs 
taken 1978. Field checked 1979. Map edited 1982 o _——————— OTHER ELEVATIONS SHOWN TO THE NEAREST METERS 
Projection and 1000-meter grid.zone 11 o~ 4 CONTOUR INTERVAL 20 METERS 
Universal Transverse Mercator Hl MATIONAL GEODETIC VERTICAL DATUM OF 1929 
10,000-foot grid ticks based on California coordinate iow LEGEND 
system, zone 4. 1927 North American Datum at. Peer . 
To place on the predicted North American Datum 1983 8 ——— National Forest Boundary —— Primary Highway =) USHighway MT. LANGLEY, CALIF. 
move the projection lines 8 meters north and TF Alenates Lang within the _——— Secondary Highwa State High jae ¥ ; 
83. meters east as shown by dashed corner ticks | ____| Forest Goundary as of 1984 dbicestival wy snes ress 
Photorevised by the Geometronics Service Center in 1984 rw gato aNo 1984 nowt pasadena vies’ * on 
vised by the vice Center in : oves ® coun 
from USFS aerial photographs and 1984 correction guides DECLINATION AT CENTER OF SmEET TOMEI AND: So LINE CLASSIFICATION... Unimproved Din [ED Forest Highway 1982 
furnished by the Pacific Southwest Region Se eee: Tra [Forest Road 
Sevepee. toc nn heprieats Locked Gate LE? Forest Tra SENSED 
Mia ee 7 a 
poe Unsurveyed, Protraction eins . 
= cttidsadl Bicester = Barner __——— Forest Service Trai location approx — (351-3C) 
accord tional Fores dence 
Essenttremac mae ee —+—+ Railroad =— — — Forest Service Road location approx th 


City of Los Angeles Land Withorawn BLM Lang 


Base map prepared by the U.S. Geological Survey 


UNITED STATES 
DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 


DIFIED FOR USDA FOREST SERVICE USE 
30" JTBE. 


SOIL SURVEY 
HIGH SIERRA AREA, CALIRORNIA 
ORDER 4 - 1995 


MOUNT WHITNEY NE QUADRANGLE 
BLO MERIDIAN 
TULARE CO - INYO CO, CALIFORNIA 


7.5 MINUTE SERJES 
| *88 = 


_Mt verstees 


‘\ 


pat 


SS. "GH me Ss 
é ESS Ss 


SSN 


78 179, T2190 000 FEET 


‘Topography by photogrammetric methods trom aerial photographs 
Map edited 1956 

Polyconic projection. 1927 North American datum 

10,000-foot grid based on California coordinate system zone 4 > 
1000-metre Universal Transverse Mercator grid ticks zone 11 
INTERIM EDITION 


Photorevised by the Geometronics Service Center in 1984 
from USFS aerial photographs and 1984 correction guides 
furnished by the Pacific Southwest Region 


2 RBERME 


~ a IND 
————= Sa 
vai SET RTCA DATA OF 9 Can 
LEGEND ENS 
———_ National Forest Boundary Primary Highway US Highway i | 
Alienated Land within the —— Secondary Highway ‘State Highway 
® county Rosa 
Forest Highway 
(Forest Rose 
RT Foren Trai 


Landinet revised according to additional Forest Service evidence 


City of Los Angetes Land 


45° 


MOUNT WHITNEY NE, CALIF 


1N9687.5-W11815/7.5 
(352-1C) 


REVISED 1984 


SOIL SURVEY 
UNITED STATES HIGH SIERRA AREA, CALIFORNIA 
DEPARTMENT OF THE INTERIOR 


MOUNT WHITNEY SE QUADRANGLE 

GEOLOGICAL SURVEY aiemiinnes rotaneco- Mite AS 

MODIFIED FOR USDA FOREST SERVICE USE — 7.5 MINUTE SERIES 
0 7g. 17x x 


540009 


Base map prepared by the U.S. Geological Survey 


Topography by photogrammetric methods from aerial photographs er = =: =~ 
Map edited 1956 “Se Se ee ee 

. ; no a aa 
Poleonie projection; 1927 North American dianués a 


10,000 foot grid based on California coordinate system zone 4 “ 
1000-metre Universal Transverse Mercator grid ticks zone 11 


INTERIM EDITION 


CONTOUR INTERVAL 80 FEET 
MATIONAL GEQOETIC VERTICAL OATUM OF 1925, 


sell lic LEGEND 


Photorevised by the Geometronics Service Center in 1984 bier —— National Forest Boundary Primary Highway & usigmeay a 
Hom SPS seal ghtgrans aa 904 crecion ges | Fa) leg ana warn maf Snaaiaes Rabe © state Highway MOUNT WHITNEY SE, CALIF. 
if rest BU 
TIAL Y the Fact Bon hwvart Reieon ri ic hi tdad e = scabies ——— Improved Light Duty ® county Road N3640-W1LIB15°7.5, 
“ MAGNET NORTH 
[DECLINATION AT CENTER OF SHEET bbe tc peg erential ee ey (HH) Forest Highway (352-4C) 
- Trail TB Forest Rosa 
veyed, Location Approximate D 1984 
= Locked Gate LET Forest Trail REVISED 1984 
Unsurveyed, Protraction 
— — pamer _____ Forest Service Trail location approx 


Landnet revised according to additional Forest Service evidence 
++ Railroad ~~ — = — Forest Service Road location approx 


UNITED STATES 
DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 


oy 
“4 MODIFIED FOR USDA FOREST SERVICE USE 
‘ Pe a 


SOIL SURVEY 
HIGH SIERRA AREA, CALIFORNIA 


E QUADRANGLE 
ORDER 4-1995 MOUNT PINCHOTN QU. 1G 


BLO MERIDIAN 
FRESNO-INYO CO., CALIFORNIA 
7.5 MINUTE SERI 


EE os 


Base map prepared by the U.S. Geological Survey 
Topography by photogrammetric methods trom aerial photographs 
Map edited 1953 
Polyconic projection. 1927 North American datum 
10,000-toot grid based on California coordinate system zone 4 
1000-metre Universal Transverse Mercator grid ticks zone 11 
INTERIM EDITION 
Photorevised by the Geometronics Service Center in 1984 


from USFS aerial photographs and 1984 correction guides 
furnished by the Pacific Southwest Region 


Blog 


UTM GRIO ANO 1984 MAGNETIC NORTH 
TS GUTEMATCORER OREN, ‘TOWNSHIP AND SECTION LINE CLASSIFICATION 


Location Reliable 


City of Los Angeles Land 


ae 


FaecbE--S ee 

¥) Division |\Creek 

A Powerhouse 
446: 


\ 


MOUNT PINCHOT NE, CALIF. 
1N9652,5-W11815/7.5 


ices oak (EH Foret High wo AAT (373-1C) 
ae pees nana 

—_ LE Foreat Trai REVISED 1984 
Barrier -—— _— Forest Service Trail location approx 
Railroad -——— Forest Service Road location approx 


SOIL SURVEY 


HIGH SIERRA AREA, CALIFORNIA 
MOUNT PINCHOT NW QUADRANGLE 
MT DIABLO MERIDIAN ra 


UNITED STATES 
DEPARTMENT OF THE INTERIOR 
*%% GEOLOGICAL SURVEY ORDER 4 . 1 995 FRESNO CO - INYO CO. CALIFORNIA 
MODIFIED FOR USDA FOREST SERVICE USE 7.5 MINUTE SERIES 
6700 we x9 279 27°30 Lm orwn 25's c Rwey 2 90900 #8¢7 
Se = A = 7 SBOE ¥ AGS . aI iN =) = 


WKA 
1 : \ Wit (Cal SSN 
Ai UN er Mtn 


IM SS $55) 
) Seo a= = 
i _<—S 
A. CA \e Ce 
>, 


) 


KA Naw Yj 
WZ 


7 


¢® Base map prepared by the U.S. Geological Survey 
€ Topography by photogrammetric methods from aerial photographs eee et = — 
” Map edited 1953 = + 2 — 
. 5 z t =a 
Polyconic projection. 1927 North American datum ~ ——————— 
10,000-foot grid based on California coordinate system zone 4 oo | JOUR INTERVAL 50 FEE) 
aT ‘metre Universal Transverse Mercator grid ticks zone 11 NATIONAL GEODETIC VERTICAL DATUM OF 1929. 
INTERIM EDITION vse 1| “Fae LEGEND 
Photorevised by the Geometronics Service Center in 1984 Netional Forest Boundary Primary Highway @ ustigneay 
from USFS aerial photographs and 1984 correction guides TT) Alienates Lang within tne _—-— Secondary Hi Hi J ¥ IF 
furnished by the Pacific Southwest Region | Forest Boundary as of 1984 ; a ae lors ve moun FINCHOT cel 
Improved Lignt Duty inty Road Na652.5-W11R22.5.7.5 
UTM GID AND 1984 MAGNETIC NORTH 
TH SASS 1988 NCMETE HOT TOWNSHIP AND SECTION LINE CLASSIFICATION Uninproved Diet (3) Forest Highwa 373-2C 
—— sumeyes, L Reliable 7 
REVISED 1984 


<9 Trail location approx 
= = — Forest Service Road location approx 


stents SOIL SURVEY 
es, SRPARTAIE On EEE RERIOR HIGH SIERRA AREA, CALIFORNIA 

* GEOLOGICAL SURVEY ORDER 4 - 1995 
MODIFIED FOR USDA FOREST SERVICE USE 


e 
4 
MOUNT PINCHOT SW QUADRANGLE “ 
MT DIA) MERIDIAN Fs 
FRESNO CO - INYO CO, CALIFORNIA Fa 
7.5 MINUTE SERIES ¢ 
eT ‘ 


SSSI 


cer} 


Base map prepared by the U.S. Geological Survey 
‘Topography by photogrammetric methods from serial photographs 
Ra Map edited 1953 

Polyconic projection. 1927 North American datum 

10,000-toot grid based on California coordinate system zone 4 
1000-metre Universal Transverse Mercator grid ticks zone 11 


CONTOUR 
NATIONAL GEODETIC VERTICAL DATUM OF 1929 
INTERIM EDITION Py 
tu Geomatroics Service Centr in 1004 = ——— Nationa! Forest Boundary —— Primary Highway 
trom photographs and 1! correction guides Alienated Land within 
furnished by the Pacific Southwest Region Poeset Boundary se ot 1084 —— Sey ew MOUND BINCHOL SW: CALIF 
—— Improved Light Duty ne WAT 
 GeuienarCartmeroer: TOWNSHIP AND SECTION LINE CLASSIFICATION Unimproved Dirt 
—— Surveyed, Location Trait 
<== Surveyed, Location Approximate 


(373-3C) 


REVISED 1984 


Landnet revised according to additional Forest Service evidence 


++ Railroad 


SOIL SURVEY 
HIGH SIERRA AREA, CALIFORNIA MOUNT PINCHOT SE QUADRANGLE : 


UNITED STATES 
% DEPARTMENT OF THE INTERIOR 
% GEOLOGICAL SURVEY ORDER 4 - 1995 FRESNO CO-INYOCO,CALIFORNIA 
7.5 MINUTE SERIES 


1 
365230" 


2 “a FOR USDA FOREST SERVICE USE 


4 


6 A. 
eae | + 1 


+ Oy ras 
fe en 
A 


Base map prepared by the U.S. Geological Survey 


é Topography by photogrammetric methods from aerial photographs 
ro Map edited 1953 
’ Polyconic projection, 1927 North American datum in 
10,000-toot grid based on California coordinate system zone 4 aT ‘CONTOUR INTERVAL 80 FEET 
1000:mmetre Universal Transverse Mercator grid ticks zone 11 ll / NATIONAL GEODETIC VERTICAL DATUM OF 1928 
INTERIM EDITION oar || Feerame LEGEND 
Photorevised by the Geometronics Service Center in 1984 = —— Nittional Forest Boundary Primary Highway & usHignmay - 
from USFS aerial photographs and 1984 correction guides / Alienated Lang within the ——— Secon: State At C SE, C 
furnished by the Pacific Southwest Region (ER erates tags wire e wary Highway @ state Highway \. MOUNT PINCHOT SE, CALIF 
UTM Gio AND 1984 MAGNETIC NORTH eptonte Use uty ® county Road oH N3645-W11815/7.5, 
Pract prar se eaial TOWNSHIP AND SECTION LINE CLASSIFICATION Unimproved Dirt Forest Highway Fern (373-4C) 
Survayed, Location Reliable cae ea caus NATIONAL | 
‘= Surveyed, Location Approximate ‘i FOREST 
Locked Gate LT] Forest Trail REVISED 1984 


_—_—— Forest Service Trail location approx 


‘= Unsurveyed, Protraction an 
rier 
~——— Forest Service Road location approx 


Landnet revised according to additional Forest Service evidence 
++ Raliroas 


City of Los Angeles Lang Withdrawn BLM Lang 


SOIL SURVEY 


UNITED STATES HIGH SIERRA ARE MARION PEAK NW QUADRANGLE 
DEPARTMENT OF THE INTERIOR ORDER 4 boa IRORNIA ME DIABLO MER ra 
GEOLOGICAL SURVEY _ 


FRESNO CO., CALIFORNIA Sy 
7.5 MINUTE SERIES 


MODIFIED FOR USDA FOREST SERVICE USE 


8 ene vat 2.4. 


Base map prepared by the U.S. Geological Survey 
Ca Control by USGS and USC&GS Lk 


ef Topography by photogrammetric methods from aerial photographs " 
% taken 1948. Field checked 1953 te 
Polycomc projection 1927 North American datum 
10,000 foot grid based on California coordinate system zone 3 / AARON, GEODETIC VERTOCAE ORTUM OF 35279 
1000-metre Universal Transverse Mercator grid ticks zone 11 ver LEGEND 
INTERIM EDITION —— National Forest Boundary ——— Primary Highway 
Modification to USGS base map by the Geometronics Service ee ee 
Center from USFS aerial photography and 1976 correction guides feel apaiaemmmicnacs —— Improved Light Duty MARION PEAK NW, CALIF 
‘Service Center in 1964 from a TOWNSHIP AND SECTION LINE CLASSIFICATION _ 5 N3652.5-W11887 5/75 
USFS 1962 1:12,000 and 1:24,000 aerial photographs and 1984 ——— Surveyed, Location Reliable 
correction guides furnished by the Pacific Southwest Region. ‘Surveyed, Location Approximate (374-2C) 
se RFVISED 1984 
Langnet revised according to additional Forest Service evidence 


UNITED STATES 
DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 
FOR USDA FOREST SERVICE USE 


e, 


ay, 


ee MODIFIED 


SOIL SURVEY 
HIGH SIERRA AREA, CALIFORNIA 
ORDER 4 - 1995 


CEDAR GROVE QUADRANGLE 
CALIFORNIA-FRESNO CO, 


7.5 MINUTE SERIES (TOPOGRAPHIC) 
37,88 


S ; 
mast 2oe0000 FEET T mag! 


ae 

as Base P prepared by the U.S. Geological Survey 
Control by USGS and NOS /NOAA 

Methods from aerial photographs 

checked 1984. Map edited 1988. 


el 


‘Topography by 

taken 1976 and 1983. Field 
Lambert Conformal Conic Projection. 1927 North American datum 
10,000-foot grid based on California coordinate system, zone 4 
1000-meter Universal Transverse Mercator grid ticks, zone 11 


procedures. Modifications to USGS map base made 
1985 aerial photography and 1991 correction guides 
fumished by the FS Pacific Southwest Region. 


ame 
= e a a 
r * . LOMETER 
CONTOUR INTERVAL 40 FEET 1 
NATIONAL GEODETIC VERTICAL DATUM OF 1929 
——— Natonai Forest Boundary —_— Primary Higeay Interstate 


CEDAR GROVE, CALIF. 
N3645-W11837.57.5 
Prowsions comon 1988 
FS REVSED 1991 
374-3 


SOIL SURVEY 
UNITED STATES HIGH SIERRA AREA, CALIFORNIA 
DEPARTMENT OF THE INTERIOR 


GEOLOGICAL SURVEY 


TEHIPITE DOME NE QUADRANGLE 
MT. DIABLO MERIDIAN 
ORDER 4 = 1995 FRESNO CO., CALIFORNIA 
“s. MODIFIED FOR USDA FOREST SERVICE USE TS MINUTE SERIES 
all R2BE HME R29 335 E | 
eed 
\\S 
i=) 
S 


eadow -\ 7462 


. = ” 16°52"30' 
Sy F a% 
* Base map prepared by the U.S. Geological Survey 
Control by USGS and USC&GS ———— = 
Topography by photogrammetric methods fram aerial photographs 


ae 

a — a e Fag 

* 5 = ; ~ 
taken 1948, Field checked 1952 Pa —— SSS 

a INTERVAL 80 FEET 
Polyconic projection 1927 North American datum } Nae eo FET seca 
10,000 foot grid based on California coordinate system zone 4 | _ 
1000 metre Universal Transverse Mercator grid ticks zone 11 vee || Fane LEGEND 
INTERIM EDITION a —— National Forest Boundary Primary Highway US Highway 
Alienated Land within the ——— Seconaary Highway State Highway 
Modification ta USGS base map by the Geometronics Service \ Foren Gounaary ee tn 1068 
Center trom USFS aerial photography and 1976 correction guides iain = Improved Light Duty ® county Rose TEHIPITE DOME NE, CALIF. 
UTM ai10 AND 1984 MAGNETIC NORTH ae ‘ nae WISE A 
Photorevised by the Geometronics Service Center in 1984 from DECLINATION AT CENTER OF eer TOWNSHIP AND SECTION LINE CLASSIFICATION Unimproved Dirt (EB Forest Highway \ NABSL5-WI1845,7.5 
USFS 1982 1:12,000 and 1:24.00 aerial photographs and 1984 Surveyed, Location Reliable Teall (BE Forest Rosd (375 1C) 
correction guides furnished by the Pacific Southwest Region. oxime = 
. cpalasdanceseioien asa = Locked Gate LER Forest Trai 
Tt Unsurveyed, Protraction = Senior: = 


___—— Forest Service Trail location approx 
Landnet revised according to additional Forest Service evidence 


eer 
SIERRA NATIONAL FOREST REVISED 1984 
++ Railroad ~— —— Forest Service Road location approx QUADRANGLE LOCATION DIAGRAM 


SOIL SURVEY 
UNITED STATES HIGH SIERRA AREA, CALIFORNIA 
DE 


DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY R4- 1995 


NW QUADRANGLE 
MERIDIAN 


WY UTE 


Ve 


{//} 


\ 
r 

Y 
i 


g { 
nN 
U7 r O>> 

‘ CES 
f VS 
teed b74.) NF; \ 

eee is . 7 
| 
Ser? X\ XY 
Z 


— 


aS 
SSB 


i ° 


eet \ 
opr SN 
+; 


S-Z E 
me 47 
ID GE 


_ TEHIPITE DOME NW. CALIF. 
SIMARD WI TRB Si 


(375-2C) 


SOIL SURVEY 
UNITED STATES HIGH SIERRA AREA, CALIFORNIA HUME QUADRANGLE * 


DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY ORDER 4 - 1995 CALIFORNIA-FRESNO CO. rs 
7.5 MINUTE SERIES (TOPOGRAPHIC), © 


*%, MODIFIED FOR USDA FOREST SERVICE USE 


7+ f--S—=--Saeok ~ 


ps 
fsx” *Sasin | € 


RR & } 


Si, Batic 
wt 


+-2-5 
Ht 


Se 


\v 


Sf 


ae am es 


aoe 


{ 


Teeic00 Feet | $730" 


map prepared by the U.S. Geological Survey 
Control by USGS and NOS /NOAA 
Topography by photogrammetric methods from aerial photographs + ROMER 
taken 1976 and 1983-84. Field checked 1984, Map edited 1987 . r . ° 
CONTOUR INTERVAL 40 FEET 
NATIONAL GEODETIC VERTICAL DATUM OF 1929, 


Lambert Conformal Conic Projection. 1927 North American datum 
10,000-foot grid based on California coordinate system, zone 4 
Mercator grid 


1000-meter Universal Transverse ticks, zone 11 
he — National Forest Boundary ——£@§|<a Primary Highway Q interstate 
‘The Geometronics Service Center has regenerated all map HUME, CALIF. 
information, with the exception of contours, utilizing CS myeete one Secondary Highway Qo} U.S. Highway 
| procedures. Modifications to USGS map base made ao paca ae 
ing 1985 aerial photography and 1991 correction guides Sacemmieaee knqroved Reed, Paved (State Higrway N3645-W11852.57.5 
furnished by the FS Pacific Southwest Region. agen NomTH TOWNSHIP AND SECTION LINE CLASSIFICATION = aaa improved Road, Gravel (©) county Road PROVISIONAL EDITION 1987 
Decunanon 
CENTER OF SHEET 
ADJACENT QUAD DIAGRAM fs 1991 


375-3 


oe 
& 


> 30" °33" 2040000 reer 
> 


ra 


UNITED STATES 
DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 
MOQIFIED FOR USDA FOREST SERVICE USE 


Base map prepared by the U.S. Geological Survey 
Control by USGS and NOS / NOAA 


Topography by photogrammetric methods from aerial photographs 
taken 1976 and 1983. Field checked 1984. Map edited 1986 
Lambert Conformal Conic Projection 1927 North American datum 
10,000-foot grid based on California coordinate system. zone 4 
1000-meter Universal Transverse Mercator grid ticks, zone 11 


The Geometronics Service Center has regenerated all map 
information, with the exception of contours, utilizing 

digital procedures. Modifications to USGS map base made 
using 1985 aerial photography and 1991 correction guides 
furnished by the FS Pacific Southwest Region 


SOIL SURVEY 
HIGH SIERRA AREA, CALIRORNIA 
ORDER 4 - 1995 


WREN PEAK QUADRANGLE * 
CALIFORNIA-FRESNO CO. & 
75 MINUTE SERIES (TOPOGRAPHIC) 


R 28/€| 2070000 FEET 29 E 


fie" 52°30° 


NATIONAL GEODETIC VERTICAL DATUM OF 1929 


———_Navonat Forest Boundary Primary Highway 
Non-Forest Sennce Land Secondary Hignway 
<am == improved Road, Paved 

TOWNSHIP AND SECTION LINE CLASSIFICATION 2 = improved Road, Gravel 


‘Surveyed. Location Reliable Improved Road, Diet 

Surveyed, Location Approximate Unimproved Din 
= Surveyed, Location Questionable ad 

Unsurveyed, Protraction — — Gate 


ATTN: Road ticks indicate change between portions 
‘and portions not visible on the aenal 
Portions not visible will be labeled "LOCATION APPROXIMATE” 


asa m3 


seer ame) wa 


ADJACENT QUAD DIAGRAM 


WREN PEAK, CALIF. 


N3645-W118457,5, 
PROVISIONAL EDTION 1986 


FS REVISED 1991 


375-4 


%, 


Xs 


#230 N 


UNITED STATES 


DEPARTMENT OF THE INTERIOR 


GEOLOGICAL SURVEY 


MODIFIED FOR USDA FOREST SERVICE USE 


“eet | 


8 


SOIL SURVEY 
HIGH SIERRA AREA, CALIFORNIA 
ORDER 4 - 1995 


22 (es-0r sw) 


ia 
| 
! 


for---p 


3 18 7 ne 


St 
) 


‘ 
{ 


Nee 
uosmoyy 
h 


‘ 
y 


Jy — 
iS a pi 


K 
J 


COYOTE FLAT QUADRANGLE 
CALIFORNIA—INYO CO a 
7.5 MINUTE SERIES STOPOCRAPHIC) a 


je4g 


map prepared! by oe US. 1S. Geological ‘Survey 


Photoreviced el Gre Govrne rics caviar 1S. 
from USFS aerial photographs ar 
furnished by the Pacific Southwest Region 


UTM GRIO ANO 1984 MAGNERC NORTH 
DECLINATION AT CENTER OF SHEET 


Landnet revised according to additional Forest Service evidence 


CONTOUR INTERVAL 20 METERS: 
NATIONAL GEODETIC VERTICAL OATUM OF 1929 


—— National Forest Boundary @ ustiignaay 
Alienated Lan within the Highway 
[3 wereuceeses, oo 
‘TOWNSHIP AND SECTION LINE CLASSIFICATION A) Forest Highway 
‘Surveyed. Location Reliable Forest Row’ 
. Location Approximate 
‘Surveyed, ‘Approx ZT Forest Trail 


Unsurveyed, Protraction 
_—_—— Forest Service Trail location approx 


-——— Forest Service Road location approx 
| City of Los Angeles Lang 


TO CONVERT METERS TO FEET MULTIPLY BY 3.2608 

‘TO CONVERT FEET TO METERS MULTIPLY BY 0.3048 

CONTROL ELEVATIONS SHOWN TO THE NEAREST 0 1 METERS, 
OTHER ELEVATIONS SHOWN TO THE NEAREST METERS 


COYOTE FLAT, CALIF. 
a wl PROVISIONAL EDITION 1984 


N3707.5-W11822.5/7.5, 


(393-2C) 


SOIL SURVEY 
UNITED STATES HIGH SIERRA AREA, CALIRORNIA 


DEPARTMENT OF THE INTERIOR 
GOLOGICAL SURVEY ORDER 4 - 1995 SPLIT MIN. QUADRANGLE : 


MODIFIED FOR USDA FOREST SERVICE USE 7.5 MINUTE SERIES (TOPOGRAPHI 
7 0” cons 3 32 33 u 1 eu £ be 


6 


INOWIN BALISADE) SB 


TO CONVERT METERS TO FEET MULTIPLY BY 3.2808 


A 
— 
a — —= TO CONVERT FEET TO METERS MULTIPLY BY 0 3048 %, 
” ae TRANSVERSE MERCATOR Py Sa == = CONTROL ELEVATIONS SHOWN TO THE NEAREST 01 METERS. Ye 
cnt nee UNOERGNL MAGERSE MERCATOR i F OTHER ELEVATIONS SHOWN TO THE NEAREST METERS 
UTM GRID DECUNATION com MOM Ae west of ‘CONTOUR INTERVAL 20 METERS - = 
1980 MAGNETIC NORTH DECLINA 1590 EAST NATIONAL GEODETIC VERTICAL DATUM OF 1929 L [ T 
VERTICAL DATUM NATIONAL GEODETIC VERTICAL DATUM OF I= sw LEGEND 
HORIZONTAL DATUM 1927 NORTH AMERICAN DATUM 0-82 |! “ores + 
To pace on the eedcied Nor American Datum of 1983, vaums | ——— National Forest Boundary Primary Highway @ us Highway 
move the projection as shown by dashed corner ticks / with f 
oT 5 ek \ [7] plenatea Land within me ——— Secondary Highway ©) state Highway } 
Photorevised by the Geometronics Service Center in 1984 i ——— Improved Light Duty ® county Road L nn SPLIT MTN., CALIF. 
from USFS aerial photographs and 1984 correction guides UES ET AGREE HORT TOWNSHIP AND SECTION LINE CLASSIFICATION + 
furnished by the Pacific Southwest Region DECLINATION AT CENTER OF SHEET a 4 soaiian . ~ Unimproved Dirt Forest Highway wal¥2,, ‘lt PROVISIONAL EDITION 1984 
‘Surveyed. Location Approximate art a fees noes nes? l N3700-W11822.5/7.5 
fica ies Locked Gate LR] Forest Trail - TREE ie 
ee =, Cone Fort Serve Tea eto sop ee (393-3C) 
+> “Railroad -— — — Forest Service Road location approx 7 


SOIL SURVEY 
UNITED STATES HIGH SIERRA AREA, CALIFORNIA 


DEPARTMENT OF THE INTERIOR FISH SPRINGS QUADRANGLE 
° GEOLOGICAL SURVEY ORDER 4 - 1995 CALIFORNIA-INYO CO. 


MQPIFIED FOR USDA FOREST SERVICE USE 7.5 MINUTE SERIES (TOPOGRAPHIC) 


2 #8 7 * 


Base map prepared by the U.S. Geological Survey 
CONTROL. BY -. ee 


‘TO CONVERT METERS TO FEET MULTIPLY BY 3.2808 * 

TO CONVERT FEET TO METERS MULTIPLY BY 0.3048 ty 

CONTROL ELEVATIONS SHOWN TO THE NEAREST 0 | METERS. 7 
OTHER ELEVATIONS SHOWN TO THE NEAREST METERS 


FISH SPRINGS, CALIF. 


Nort 

Rerrmsiies By See Recien Sorensen, SGD Leet MET HORT TOWNSHIP AND SECTION LINE CLASSIFICATION PROVISIONAL EDITION 1984 
Surveyed, Location Approximate N3700-W11815/7.5 
Jnsurveyed. Protraction (393-4C) 


Landinet revised according to additional Forest Service evidence 


a 
City of Los Angeles Land Withdrawn BLM Land 


SOIL SURVEY 


MT. THOMPSON QUADRANGLE 
CALIFORNIA 
7.5 MINUTE SERIES (TOPOGRAPHIC) |. 
NEA MT GODDARD 1S QUADRANOLE 


2140900 FEET ADE ABE 
TWIN, ‘ 
Year sos 


“— 


Projection and 10,000-toot grid ticks California coordinate 


system.zone 4 (Lambert conformal conse) LeoeND 
1000-meter Universal Transverse Mercator gid. zone 11 

1927 North Amencan Datum —— National Forest Boundary ——— Primary Highway 
To place on the predicted North American Datum 1963 Alienated Land within tne ‘Sécondass 

move the projection lines 10 meters nor and Forest Boundary a of 1984 a 
84 meters east as shown by dashed corner ticks 


Sioncenas bye ics Service Center in 1984 
from USFS aerial photographs and 1984 correction guides 
furnished by the Pacific Southwest Region 


= Unaurveyed. Protraction 
Landnet revised according to additional Forest Service evidence 


1 

1 

! 

1 

i 

1 

1 

if 

1 

1 

if 

1 

~ 1 

if 

1 

ts 

1 
aes. fs SEE 


3 


a 


ae aaa Ae 


> 
: a? ’ 


UNITED STATES HIGH SIERRA AREA, CALIFORNIA 
; DEPARTMENT OF THE INTERIOR - 
. GEOLOGICAL SURVEY ORDER 4 - 1995 
MQDIFIED FOR USDA FOREST SERVICE USE 
z froous mune 261 _runasTenrassy 
s Fan) ASH ; youre 
azmmAl] 
37°07'30" 
Base map prepared by the U.S. Geological Survey 
Control by USGS and NOS/NOAA s ro 
BP Recpucoypidesannete abot deat SS 
shotographs taken 1976, Feld checked 1978 el 
Mop edited 1963 


US Highway 
State Highway 
® county Rose 
EB Forest Highway 
(BB Forest Road 
_ LD) Forest Trait 
.— — — Forest Service Trail location approx 
—-—— — Forest Service Road location approx 


MT. THOMPSON, CALIF. 
NE MT GODDARD 15 QUADRANGLE 
N3707 5—W1183077 5 


1983 
REVISED 1984 


(394-1C) 


UNITED STATES 
DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 


SOIL SURVEY 
HIGH SIERRA AREA, CALIFORNIA 
ORDER 4 - 1995 


MT. DARWIN QUADRANGLE 
CALIFORNIA Fr 
7-5 MINUTE SERIES (TOPOGRAPHIC) 


NW4NT GCODANO |3 QUADRANGLE 


co 1 


Control by USGS anc NOSINOAA 


Topography by photogrammetiic methods trom aera! 
photographs taken 1976, Field checked 1978. Map edited 1983 
Projection and 10,000-foot grid ticks California coordinate: 
system, zone 4 (Lambert conformal conic) 

1000-meter Universal Transverse Mercator grid, zone 11 
1927 Narth Amencan Datum 

To place on the predicted North Amencan Datum 1983 
move the projection lines 10 meters nortn and 

84 meters east as shown by dashed comer ticks 
Photorevised by the Geometronics Service Center in 1984 
from USFS aerial photographs and 1984 correction guides 
furnished by the Pacific Southwest Region 


“ia A\\% 
df | 34s 


CONTOUR INTERVAL 40 FEET 
NATIONAL GEODETIC VERTICAL DATUM OF 1928, 
153 


ov || frets LEGEND 


Proc National Forest Brundary Primary Highway 


Auienates Lana within the i 
\ Forest Boundary as of 1984 Seed ieee 
——_ Improved Light Duty 


UTM GRID ANO 1984 MAGAERC NORTH 
polars pdms TOWNSHIP AND SECTION LINE CLASSIFICATION _ Unimproved Dirt 
aie ‘Surveyed, Location Reliabie = 
Tra Forest Road 


‘Surveyed, Location Approximate 


= Locked Gate 
Unsurveyed. Protraction 
— Barrer __ Forest Service Trail location approx 
Landnet revised according to additional Forest Service evidence 
++ “Railroad -——— Forest Service Road location approx 


MT. DARWIN, CALIF. 
wa MT GODDARD 15 QUADRANOLE 
N3707 5—W11837 577 5 


1983 


(394-2C) 


REVISED 1984 


UNITED STATES SOIL SURVEY 


MT. GODDARD QUADRANGLE 
a DEFARTMEN DOR THEANTENOR HIGH SIERRA AREA, CALIFORNIA CALIFORNIA—FRESNO CO. o 
%, GEOLOGICAL SURVEY 7.5 MINUTE SERIES (TOPOGRAPHIC) sy” 
“MODIFIED FOR USDA FOREST SERVICE USE ORDER 4 - 1995 Sposa cietinn nieeenaes 


arror'at it 


ssn fe fea 


aon. h 
OGecal 
p 


Fe OY 
is ag OAL 


a7 


+ Base map prepared by the U.S. Geological Survey 
= contro by USGS and NOSINOAA 


& 
Topography by photogrammetric methods from aerial 
photographs taken 1976. Field checked 1978 


Map edited 1983 ‘CONTOUR INTERVAL 40 FEET 
Projection and 10,000 foot grid ucks. Califor coordinate NATIONAL GEODETIC VERTICAL DATUM OF 1925 
‘system, zone 4 (Lambert conformal conic) LEGEND 
1000-meter Universal Transverse Mercator ghd, zone 11 or is 
1827 North American Datum National Fores! Boundary baa 
To place on the predicted North Amencan Datum 1983 7) Alenated Land within the ———_ Secondary Highway MT. GODDARD, CALIF. 
move the projection lines 9 meters north and y —<. Forest Boundary as ot 1984 ‘SW4 MT. QODGARG 15° QUADRANOLE 
BA meters east as shown by dashed comer ticks VilecerincwaRe en inmniumNee. ; - — NN3700—W11897 5:7 5 
Where omitted, land lines have not been established DECLINATION AT CENTER OF SHEET Satis cia 
ff ate not shawn because of mnsutficent data ee Re te a s983 
hatonariand ne Genetics St Certar 1A t Sarneged: opi Aeprommee  le  T DMA 2258 11 S¥-SERIES V895 
x 24,000 serial photographs and 1964 sacs Unsurveyed, Protraction — or 
gules fumianea byte Pace Soutwest Reon nictnicmaemnaansumc — =m a ee Sere i ne ceo ( 394-3¢ ) 
REVISED 1984 


SIERRA NATION OREST 
—— Railroad = ——— Forest Service Road location approx QUADRANGLE LOCATION DIAGRAM 


SOIL SURVEY 
UNTIEDSTATES HIGH SIERRA AREA, CALIFORNIA NORTH PALISADE QUADRANGLE 
DEPARTMENT OF THE INTERIOR AADE 
GEOLOGICAL SURVEY ORDER 4 - 1995 
USDA FOREST SERVICE USE 


fess 


% 


be E 
“MODIFIED FOR 


1 


A ao 
7.5 MINUTE SERIES (TOPOGRAPHIC) Pi 
$4 MT aODDAWH > GUADKANDLE 


eqamnney| 


«9 


st 
}000- 

1927 

bite NORTH PALISADE, CALIF 
~ ‘SE MT GODDARD |s QUADRANOLE 


N3700—W118307 5, 


ea ised by th fe ics UTM GR AND 1984 MAGNET NORTH OWNS: — ee 
torevi re mn 1 (IP AND SECTION LINE CLASSIFICATION 
from USFS aerial photo DECUNATION AT CENTER OF Seer TOWNSHIP AND RAEI Anne nanan Unimproved Diet song 
furnished by the Pacifi ‘Surveyed, Location Reliabje oad 
“——T Surveyed. Location Approximate ee REVISED 1984 
SICTIIT Unsurveyed, Protraction — (394-4C) 


evidence 
Landnet revised according to additional Forest Service ee 


: SOIL SURVEY 
NITED STATE 
ag DEPARTMENT OF THE INTERIOR HIGH SIERRA AREA, CALIFORNIA 


MT. HENRY QUADRANGLE 


Sy = CALIFORNIA—FRESNO CO, te 
boa GEOLOGICAL SURVEY . ORDER 4-1995 7.5 MINUTE SERIES (TOPOGRAPHIC) s 
* MODIFIED FOR USDA FOREST SERVICE USE NEWBLACKCAP MTN |S QUADRANGLE 
oN scree mcr) 15 ES E 59 2070000 FEET 


\ 
)\ hy ia 
net . 


fp Reddys ~— Holg’ 


Ih y 
|.- p ? “A A 


i a f 


4 ~ Ba8® map prepared by the U.S. Geological Survey 


rx Control by USGS and NOS/NOAA L ——! 2 seme 
e ‘en Topography by photogrammetric methods from senal _—————— —— =__ ss 
photographs taken 1976. Field checked 1977 * SS aaa 
i “ 
Map edited 1983 ~ CONTOUR INTERVAL 40 FEET 
Projection and 10,000-foot gna ticks: California coordinate NATIONAL GEODETIC VERTICAL DATUM OF 1929 
system, zone 4 (Lambert conformal conic) Js LEGEND 
1000 meter Universal Transverse Mercator grid. zone 11 hg, Aes x = s 
1927 North American Datum ——— National Forest Boundary —— .. Primary Highway 31} US Highway MT. HENRY, CALIF. 
To place on the predicted Noh American Datum 1983 = Alenates Lang within the ——— Secondary Highway @ State Highway ‘ : v 
‘move the projection lines 10 meters north and = Forest Boundary as of 1984 aa 
snore toe scar Hoes (Crea POLS Improved Light Duty D county Road N3707 5 -W1184575, 
Trias i ses iain som TOWNSHIP AND SECTION LINE CLASSIFICATION ned =m 
Photorevised by the Geometronics Service Center in 1984 from DECLINATION AT CENTER OF SHEET Sureeyed, Location Reliable - Unimpr Din [ESD Forest Highway 1983 
USFS 1982 1:12,000 and 1:24,000 aerial photographs and 1984 4 = ‘Trait GER Forest Road 
i uthwest I ‘Su |, Location Approximate 
correction guides furnished by the Pacific Southwest Region dala z a ApekediGne (EE Forest Tres (395-1C 
2 veyed: ProwscBon Ns 
von = bie Fatt Sana NN wd ) 


Landnet revised according to additional Forest Service evidence SIERRA NATIONAT FOREST 


Rallross ~ —— — Forest Service Road location approx QUADRANGLE LOCATION DIAGRAM REVISED 1984 


% 
“he MODIF. 


ang 


a 


“ 


UNITED STATES 
DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 


| 25m £ 


IED FOR USDA FOREST SERVICE USE 


SOIL SURVEY 


HIGH SIERRA AREA, CALIFORNIA 


ORDER 4 - 1995 


WARD MOUNTAIN QUADRANGLE 


CALIFORNIA—FRESNO CO. 


7.5 MINUTE SERIES (TOPOGRAPHIC) e 


/DINKEY 
) <2 


pe 


a 
WILDERNE 
\ 


g' 


SS 


NW:4 BLACKCAP MOUNTAIN I QUADRANGLE 


peel ae 


sav} Joaquit 


1690 000 


taken 1975.76, Field checked 1977. Map edited 1982 
Underwater contours by So, Calf. Edison 

and Pacific Gas and Electric Companies 

Projection and 10,000-foot grid ticks: California coordinate 

system, zone 4 (Lambert conformal conic) 

1000-meter Universal Transverse Mercator grid, zone 11 

1927 North American Datum 

To place on the predicted North American Datum 1983 

move the projection lines 10 meters north and 

85 meters east 3s shown by dashed comer ticks 

Photorevised by the Geometronics Service Center in 1964 trom 
USFS 1982 1:12,000 and 124,000 seria! photographs and 1884 
correction guides furnished by the Pacific Southwest Region 


Z ? 
a ¢ 
| ) 
ra 
/ 
tae 
et : ij 
arora oa REE rouwasue 200000 FEET 5130" 2BE 

Base map prepared by the U.S. Geological Survey 
Control by USGS and NOS/NOAA re ee 
Topography by photogrammetne methods trom aenal photographs “Sa 


UTM GRID AND 1986 WAGNETIC NORTH 
DECLINATION AT CENTER OF SHEET 


© 


fins 


CONTOUR INTERVAL 40 FEET 


NATIONAL GEOOETIC VERTICAL DATUM OF 1928 


LEGEND 
—— Nationai Forest Boundary 


Allenated Lang witnin the 
Forest Boundary as of 1984 


‘TOWNSHIP AND SECTION LINE CLASSIFICATION 
‘Surveyed, Location Reliable 


‘Surveyed. Location Approximate 
Unsurveyed, Protraction 


Landnet revised according to ‘ditional Forest Service evidence 


Primary Highway 
‘Secondary Highway 
Improved Light Duty 
Unimprovad Dirt 


_. Trait 


Locked Gate 


- —— — Forest Service Road location approx 


 ustignay 
@ state Highway 
@® county Road 
(EB Forest Hignway 
(I Forest Road 
CRT Forest Trait 


Forest Service Trail location approx 


FOREST 
QUADRANGLE LOCATION DIAGRAM 


WARD MOUNTAIN, CALIF. 
NWia BLACKCAP MOUNTAIN 15° QUADRANOLE, 
3707 5—W11852.57 5 


1982 


(395-2C) 


REVISED 1984 


UNITED STATES 
DEPARTMENT OF THE INTERIOR 


“4, GEOLOGICAL SURVEY 


x MODIFIED FOR USDA FOREST SERVICE USE 
22500r 24 
3707" ~ ! 


DINKEY LAKES WILDERNESS 


INE-SON MANTA 


SOIL SURVEY 
HIGH SIERRA AREA, CALIFORNIA 
ORDER 4 - 1995 


COURTRIGHT RESERVOIR QUADRANGLE 
CALIFORNIA—FRESNO CO, 
7.5 MINUTE SERIES (TOPOGRAPHIC) 


SW BLACKCAP MIN. 1S GUADRANOLE, 


= 


Marth 


ae 
W/ 


i 


.*_BaSe map prepared by the U.S. Geological Survey 
* Control by USGS and NOSINOAA 
e ‘Topography by photogrammetric methods from aenal photographs 
taken 1976. Field checked 1977. Map edited 1982 
Underwater contours by Pacific Gas and Electric Co, 
Projection and 10,000-toot gnd ticks: California coordinate 
system, zone 4 (Lambert conformal conic) 
1000-meter Universal Transverse Mercator grid, zone 11 
1927 North Amencan Datum 
To place on the predicted North Amencan Datum 1983 
move the projection lines § meters north and 
185 meters east as shown by dashed corner ticks 
Photorevised by the Geometronics Service Center in 1984 from 
[USFS 1962 1:12,000 and 1:24,000 aerial photographs and 1964 
correction guides furnished by the Pacific Southwest Region. 


ROE 


UTA GRID ANO 1984 MAGNETIC NORTH 


Staton, 
® 28& 13a 2010 000FEET 57°30" 326" 


_ ss 
CONTOUR INTERVAL 40 FEET 
NATIONAL GEODETIC VERTICAL OATUM OF 1925 
LEGEND 
—— National Forest Boundary Primary Highway 
Alvenated Land within the ——— Secondary Highway 
Forest Boundary as of 1984 
————_ Improved Light Duty 
TOWNSHIP AND SECTION LINE CLASSIFICATION _ Unimproved Dirt 
‘Surveyed, Location Reliable bre 
‘Surveyed, Location Approximate a wy 
— Barner 


2.000000 FEET S82 a 


40. 


Sera oe 


(3 Us Hignway 
(4) State Highway 
® County Road 
(ED Forest Highway 
Forest Road 
LR] Forest Trait 

___— Forest Service Trail location approx 

-——— Forest Service Road location approx 


‘SWI4 BLACKCAP MTN |" QUADRANGLE 
N3700—W11852 5:7 5 


1982 


(395-3C) 


REVISED 1984 


SIERRA NATI FORE: 
QUADRANGLE LOCATION DIAGRAM 


‘OURTRIGHT RESERVOIR, CALIF. 


SOIL SURVEY 
UNITED STATES HIGH SIERRA AREA, CALIRORNIA 


BLACKCAP MTN. QUADRANGLE. 
DEPARTMENT OF THE INTSRIO ORDER 4 = 1995 CALIFORNIA—FRESNO CO. 
GEOLOGICAL SURVEY 7.5 MINUTE SERIES (TOPOGRAPHIC) 
My )DIFIED FOR USDA ORES! SERVICE USE 


SHA BLACKCAP MTN 5° QUADRANOLE 
peemin€. | nase izes ps 2750 28 : 4 


w0r'sgy 


gam A WZ _ 


hieA\\\ Mil ((f 

su! T2 080 000 Feet 

Base map prepared by the U.S. Geological Survey 
Control by USGS and NOSINOAA 

Topography by photogrammetne methods from aeriat 
‘photographs taken 1976 Fieid checked 1977 

Map edited 1982 


Projection and 10,000-toot grid ticks. California coordinate | / [NATIONAL GEODETIC VERTICAL DATUM OF 1923 
system, zone 4 (Lambert conformal conic) 4 LEGEND 
1000-meter Universal Transverse Mercator grid, zone 17 i 
1977 North Amencan Datum | —— National Forest Boundary Primary Hiciseey & usivnway BLACKCAP MTN., CALIF. 
To place on the predicted North Amencan Datum 1963. / Allenaied Lang winin the Secondary Highway (o) State Highway al ey 
move the projection ines 9 meters north and 85 meters _ Forest Boundary as of 1984 3 QUADRANCLE 
east as shown by dashed comer ticks - — Improved Light Duty ® county Road N3700—W118457 5 
UTM ORO AND 1954 MAGNETIC NORTH ‘TOWNSHIP AND SECTION LINE CLASSIFICATION, 
Photorevised by the Geometronics Service Center in 1984 trom DECLINATION AT CENTER OF SHEET ies “ats — Unimproved Dirt 1982 
USFS 1982 1:12,000 and 1:24,000 aerial photographs and 1984 weyeditocetion ieee; Trait 
correction guides furnished by the Pacific Region 


-_ Barrier _____ Forest Service Trail location snore eA MATT (395-4C) 


andnet revised according to additional Forest Service evidence ONAE FG 
+ Railroad ~ — — — Forest Service Road location approx QUADRANGLE LOCATION DIAGRAM REVISED 1984 


SOIL SURVEY 
Leases HIGH SIERRA AREA, CALIFORNIA HUNTINGTON LAKE QUADRANGLE 


DEPARTMENT OF THE INTERIOR 
Cee Pee on ee era 


“4 MQDIFIED FOR USDA FOREST SERVICE USE NW: HUNTINGTON LAKE 1S: QUADRANGLE * 
ese 3 __ teams, Be a 205 oe are A (malsen PEAK, = 7 : 3 A , re ; B 1/960 000 FEET tt S€- 
= 1 hs: Ss — 3 = tg) = - 


aS 
\ &/ ( 


Vos 
ka 
& 


2 


[ety yummy, 


\ 
30111 930.000 FEET 


aye Base map prepared by the U.S. Geological Survey » ae 
648" Control by USGS and NOS/NOAA A se "he ‘ 
Topography by photogrammeinc methods trom aerial 
photographs taken 1978. Field checked 1977 * 7 ; 
Underwatar contours by Southern Californa Edison Co, ey 
Map ecited 1982 w ‘CONTOUR INTERVAL 40 FEET 
Projection and 10,000-toot grid ticks: Cait dinar Wf ~_ eee 
rejection and 10,000. fornia coordinate . acai 
‘system, zone 4 (Lambert conformal conic) som|| Pardes LEGEND 
,000-meter Universal Transverse Mercator grid, zone 11 ii —— National Forest Boundary Primary Highway US Highway 
1927 Norn American Datum | saiaad a ee via HUNTINGTON LAKE, CALIF. 
To place on the predicted North Amencan Datum 1963. Forest Boundary as of 1984 — mised ‘State Highway NWi4 HUNTINGTON LAKE 15’ QUADRANGLE 
Imove the projection lines 10 meters north and sijuitiacyincial a ——— Improved Light Duty ® county Ross N3707.5-W11907.5/7 5 
86 meters east as shown oy dashed corner ticks Lekorrilant aptormae ious TOWNSHIP AND SECTION LINE CLASSIFICATION Unimproved Dirt [5] Forest High aes 
Photorevised by the Geometronics Service Center in 1984 from Sonveyad, Looetion Roliebte) as 
USFS 1982 1:12,000 and 1:24,000 aerial photographs and 1984 
sorrection guides furnished Sy the Pacific Southwest Region = Locked Gate (396-2C) 


Forest Service Trail location approx 


Landnet revised according to additional Forest Service evidence 2 O REST 
Railroad = ——— Forest Service Road location approx QUADRANGLE LOCATION DIAGRAM REVISED 1984 


UNITED STATES 
“n, DEPARTMENT OF THE INTERIOR 
, GEOLOGICAL SURVEY 


“S. MODIFIED FOR USDA FOREST SERVICE USE 


SOIL SURVEY 
HIGH SIERRA AREA, CALIFORNIA 
ORDER 4 - 1995 


sl! 
42 | 


Y sourn rome 1m 
bay it 


Tes 


Tes 


“7 


ang} 


20 
Base map prepared by the U.S. Geological Survey 
Control by USGS and NOSNOAA 


Topography Dy photogrammetric methods trom aerial 
photographs taken i976 Field checked 1977 
982 


ntours by Southem California Edison Company 
Projection” California coordinate system zone 4 

(Lambert conformal conic) 

10.000oot grid ticks based on Calfarnia coordinate system 
zones 4 and 3 

1000-meter Universal Transverse Mercator grid. zone 11 

1927 Noth American Datum 

To place on the predicted North Amencan Datum 1983 

move the projection ines 10 meters north and 

86 meters east as shown by dashed comer ticks 

Phi by the Geometronics Service Center in 1984 trom 
USFS 1962 1:12,000 and 1:24,000 serial photographs and 1984 
correction guides furnished by the Pacific Southwest Region. 


——— National Forest Boundary 
Allenated Land within the 
Forest Boundary as of 1964 


TOWNSHIP AND SECTION LINE CLASSIFICATION _ 
‘Surveyed. Location Rei 


— 


MUSICK MTN, QUADRANGLE 

CALIFORNIA 

7.5 MINUTE SERIES (TOPOGRAPHIC) 
NEM SHAVER LAKE 15 OUADR: 


_ LT) Forest Trai 
___ — Forest Service Trail location approx 
-——— Forest Service Road location approx 


SIERRA NATIONAC FOREST 
QUADRANGLE LOCATION DIAGRAM 


MUSICK MTN., CALIF. 


18 QUADRANGLE 


N3707 5 Wt1919775 
1982 
(397-1C) 


REVISED 1984 


12:30" 


UNITED STATES SOIL SURVEY 
: DEPARTMENT OF THE INTERIOR HIGH SIERRA AREA, CALIFORNIA MT. MORGAN QUADRANGLE 
a GEOL IAL SURVEY ORDER 4 - 1995 15 MINUTE SERIES (TOPOGRAPHIC) 
® MODIFIED FOR USDA FOREST SERVICE USE ieee ae 
oy 


DNA 


“Sj 


TAAL 


Bas map prepared by the U.S, Geological Survey 
Control by USGS and NOS/NOAA 


Topography by phot 
taken 1976 Field 


tric methads from aerial photographs 


Projection Cat 
( 


~ 7 CONTOUR INTERVAL 40 FEET 
| NATIONAL GEODETIC VERTICAL DATUM OF 1929 
\| ge 
van) fat LEGEND 
ews) —— National Forest Boundary —— Primary Highway 
\ To] Alignatigd Land within the _—_——_ Secondary Highway 
y it as 
UTM GRID AND 1984 MAGNETIC NORTH ia uae 
achoherene taal TOWNSHIP AND SECTION arte CLASSIFICATION Unimproved Dirt 
Photorevised by the Geometronics Service Center in 1984 Surveyed. Location Reliable Trail 
from USFS aerial photographs and 1984 correction guides REVISED 1984 
furnished by the Pacific Southwest Region = Locked Gate 
= Barner 


Landnet revised according to additional Forest Service evidence 


(414-2C) 


City of Los Angeles Land | Withdrawn BLM Lang 


UNITED STATES 
DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 
ED FOR USDA FOREST SERVICE USE 


R2OE | ROE i 


MODIFI 


SOIL SURVEY 


HIGH SIERRA AREA, CALIFORNIA 


ORDER 4 - 1995 


. we 
Liwoine ~ \ We) 
GT take Mee 
“3 {NP tone Yare 


= ee a en f a 
aH, U M P°H-R'E Y. 


Humphreys 
Lakes” 


= Te 080 a00 FEET 
Base map prepared by the U.S. Geological Survey 
Control by USGS and NOS/NOAA 
Tooograchy by chotogrammetric methods from aerial 
photographs taker’ 1976, Field checked 1978 Map edited 1982 
Projection and 10,000-toot grid ticks: Caltornia coordinate: 
system, zone 4 (Lambert conforma! conic} 
1000-meter Universal Transverse Mercator ard, zone 1 
1997 North American Datum 
To place on the predicted North American Datum 1983 
move the projection lines 10 meters north and 
84 meters east as shown by dashed comer ticks 
Photorevised by the Geometranics Service Center in 1984 


from USFS aerial photographs and 1984 correction guides 
furnished by the Pacific Southwest Region 


MOUNT TOM QUADRANGLE 


CALIFORNIA ~ 
7.5 MINUTE SERIES (TOPOGRAPHIC) ra 
swa My TON |S QUADRANGLE ¢ 


i ) 
BVEGCCS Si 


CONTOUR INTERVAL 40 FEET 
[NATIONAL GEODETIC VERTICAL DATUM OF 1929 


LEGEND 


—— Nationa! Forest Boundary 


Alienated Land within the 
Forest Boundary as of 1964 


TOWNSHIP AND SECTION LINE CLASSIFICATION 


Primary Highway 
—— Secondary Highway 
_——— improved Light Duty 
seeeee Unimproved Dirt 


: Unsurveyed, Protraction 
Landinet revised according to additional Forest Service evidence 


INYO" 
NATIONAL | 
FOREST 


_— Forest Service Trail jocation approx 
= = — — Forest Service Road location approx 


MOUNT TOM, CALIF. 
SW4 MT TOM IS QUADRANGLE 
NQ71S~W11837 5/75 


1982 
REVISED 1984 


(414-3C) 


SOIL SURVEY 
UNITED STATES HIGH SIERRA AREA, CALIRORNIA TUNGSTEN HILLS GUADRANGLE 


CALIFONRIA-INYO CO. 


DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY ORDER 4 - 1995 7.5 MINUTE SERIES (TOPOGRAPHIC) 
“MODIFIED FOR USDA FOREST SERVICE USE 04 ay row 12 QUNDRANGAR é 
3 sya vse ‘ : as 0 fea ae 82 we ane Ce ee 
. ; ss : . 


Tse A 


WW 


: g ; id ee C id 
ao 


a 
ee 
B ad 
el 
Ly 
TRS ae S : eae ) “ae Pir SE 


os 


aa g ts ie 
* —_ 3 H 
ca map prepared by the U.S. Geological Survey 


Pu Control by USGS and NOS/NOAA 
Topography by photogrammetic methods trom aerial photegraohs 
taken 1976. Field checked 1978 Map edited 1982 
Projection and 10,000-toor grit CONTOUR INTERVAL 40 FEET 
i NATIONAL GEODETIC VERTICAL DATUM OF 1929 
\| J ss 
ga Troms — a Bus 
j — Nationat ndary Highway Highway 
piciancneie ee s TUNGSTEN HILLS, CALIF. 
in \ 7) Alienate Land within the ——— Secondary Highway @ State Highway . ‘ SE MI 1OM |s° GUADRANGLE 
__. Forest Boundary as of 1984 fos Bicuen N3715-W11890/7.5 
Photorevised by the Geometronics Service Center in 1984 UTM GRO ANO 1984 MAGNERC NORTH sini pails SES ION Lip CLASSICO prared Lats Oe 
from USES seral photogs and 1984 correction guides DECLINATION AT CENTER OF SHEET a LINE ICATION Unimproved Dirt Forest Highway Inyo 1982 
furnished by the Pacific Southwest Region ‘Surveyed, Location Reliable aa Farmet ibaa 4 
arene baa REVISED 1984 
= Locked Gate La] Forest Trait Ul (414. AC) 
a -~ Barner _— — — Forest Service Tail location approx a | 
Landnet revised according to additional Forest Service evidence: 4 
8 + Ratlroad = —— — Forest Service Road location approx 


City of Los Angeles Lang ‘Withorawn BLM L--* 


SOIL SURVEY 
UNITED STATES HIGH SIERRA AREA, CALIFORNIA 


DEPARTMENT OF THE INTERIOR MT. ABBOT QUADRANGLE 
GEOLOGICAL SURVEY ORDER 4 1 995 CALIFORNIA 


, 7.5 MINUTE SERII 
* MQDIFIED FOR USDA FOREST SERVICE USE 6. MP ABSOT 
bl ‘sae - Rasp R296 


ar 


FEET (3 


0 


30 000 
FEET Ca) 


37°22'30" 
vy 
»° Base map prepared by the U.S. Geological Survey 
Fo Control by USGS and NOS/NOAA 5 T my 
& ‘Topography by phatogrammetne methods from senal 
photographs taken 1976, Fieldchecked 1978. Mapedited 1982 
Projection: California coordinate system, zone 4 a 7 CONTOUR INTERVAL 40 FEET l | 
(Lambert conformal conic} | } [NATIONAL GEODETIC VERTICAL DATUM OF 1928 
10,000-foot grid ticks based on Califorma coordinate bese 
system, zones 4and3 silty falftis LEGEND | 
1000-metet Universal Transverse Mercator gnd, zone 11 / —— Nations! Foret Boundary Peloay Hichromy Us Hoparey: MT. ABBOT, CALIF. 
1927 North Amencan Datum i Ty] Alienates Lang within tne ——— Secondary Highway ‘State Highway F ° 7 
To place on the predicted North American Datum 1983 CT] Foret Boundary as ot Tose — | | Neier AbBOr :8' QUADRANOLE 
tao thas ptolection linea 10 meters ext ian Git ——— Improved Light Duty ® County Road 3722 5—W11845/7.5 
‘85 meters east as shown by dashed corner ticks DMMNATTONEY COTTER eater ae AND Keane CLASSIFICATION ______.. Unimproved Dirt () Forest Highway T 1982 
Photorevised by the Geometronics Service Center in 1984 from jeyed, Local <n ‘Trail Forest Road L ikea Ww aeenea ak 
USFS 1882 1:12,000 and 1:24,000 aerial photographs and 1984 ‘Surveyed. Location Approximate: 
correction guides furnished by the Pacific Southwest Region iecaenpaal wana + Locked Gate =AERL Foveat Tran || (415-1C) 
- — Barrier ____— Forest Service Trail location approx x 
Landnet revised according to additional Forest Service evidence pi SIERRA NATIONAT Fi 


ES. 
++ Raliross = — — — Forest Service Road location approx QUADRANGLE LOCATION DIAGRAM REVISED 1984 


UNITED STATES 
DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 


“© | MODIFIED FOR USDA FOREST SERVICE USE 
0 


SOIL SURVEY 
HIGH SIERRA AREA, CALIFORNIA 
ORDER 4 - 1995 


R21 


GRAVEYARD PEAK QUADRANGLE 
CALIFORNIA~FRESNO CO. 
7.5 MINUTE SERIES (TOPOGRAPHIC) 


~~ WHEDERNESS 
ee! = 


© Base map prepared by the U.S. Geological Survey 
Contiol by USGS and NOS/NOAA 

, Topography by photogrammetric methods from aenal photographs 
taken 1976 Field checked 1978. Map edited 1962 
Underwater contours by Southern California Edison Co 
Projection and 10,000-foot gn ticks: California coordinate 
system, zone 4 (Lambert conformal conic} 
1000-meter Universal Transverse Mercator grid, zone 11 
1927 Nonh American Datum 
To place on the predicted North American Datum 1983 
‘move the projection lines 10 meters north and 
5 meters east as shown by dashed comer ticks 
Photorevised by the Geometronics Service Center in 1984 from 
USFS 1982 1:12,000 and 1:24,000 aerial photographs and 1984 
correction guides furnished by the Pacific Southwest Region 


NW:4 MT. AMBOT 15° QUADRANGLE s 
* 


enip Voleanic 


138 


CONTOUR INTERVAL 40 FEET 
NATIONAL GEODETIC VERTICAL DATUM OF 1929, 


LEGEND 


| —— Nationai Forest Boundary Primary Highway US Hignway 
; 97} Allenated Land within the ee State Highwa 
peel siveanancrianesnney my Emon ® county Road 
pr " ty 
LUT GIO AND 1984 MAGNETIC NORTH 
TOWNSHIP AND SECTION LINE CLASSIFICATION 
[DECLINATION AT CENTER OF SHEET Unimproved Dirt (TS) Forest Highway 
Surveyed, Location Reliable 
‘Surveyed, Location Approximate oe mids 
cal foximal Series 
= Locked Gate LE Forest Trail 
— Barrier __— Forest Service Trail location approx 
Landnet .avised according to additional Forest Service evidence 
+ Aailrons = — — — Forest Service Road location approx 


|S GRAVEYARD PEAK, CALIF, 


Nw MT. ABBOT 15° QUADRANOLE 
N3722.5~W11852 5/75 


1982 


(415-2¢) 


REVISED 1984 


SOIL SURVEY 
UNITED STATES HIGH SIERRA AREA, CALIFORNIA 


FLORENCE LAKE QUADRANGLE 
rer a OF THE INTERIOR ORDER as 1995 PATH CRATE TREEHOC CS . 
Bi OLOGICAL SURVEY 75 MINUTE SERIES (TOPOGRAPHIC) n oa 
“© sMQDIFIED FOR USDA FOREST SERVICE USE S¥4 MT ABBOT |) QUADRANGLE e 
Im E 6 9 P Ps 


ire ie 1 a 7 125 gnaveva 
pene 27E  R2BE a \GRAVEVARO Pea 


IMT Givens) 


LARESwone 17M 


o Base map prepared by the U.S. Geological Survey 
Control by USGS, NOS/NOAA, and USFS 


Topography by photogrammetric methods from aenal 
photographs taken 1376 Field checked 1978 Map ediiec 1983 


Underwater contours by Southern California Edison Co avin EAL GT 
Projection and 10,000-toot grid ticks. California coordinate NATIONAL GEODETIC VERTICAL DATUM OF 1929 
system, rone 4 (Lambert conformal conic) } 
1000-meter Universal Transverse Mercator grid, zone 1! | Te LEGEND 
1827 North Arman Datur / — Nasional Forest Boundary Primary Highway & usrignmay FLORENCE LAKE, CALIF 
To place on the predicted North Amencan Datu 1863 / [7 Alienated Land within the —— Secondary Highway @ State Highway - ieee 
move the projection nes 10 meters north and } __| Forest Boundary as of 1964 eens, 8 . 
85 meters east as shown by dashed comer ticks ‘ini ciae tane meron improved Light Duty @® county Road N3715-W11852.5/7 5 
Photorevised by the Geometronics Service Center in 1984 from DECLINATION AT CENTEA OF SHEET TOWNSHIP ANO SECTION LINE CLASSIFICATION ________ Unimproved Dirt Forest Highway dies 
USFS 1982 1:12,000 and 1:24,000 aerial photographs and 1964 —— Servers Location Fetabhe: Trail Forest Road 
correction guides furnished by the Pacific Southwest Region. ‘Surveyed. Location Approximate gion ym 

= Gate Forest Trai | 

Unsurveyed, Protraction ail (415-3C) 
— Barner _____ Foreat Service Trail location approx 


\dnet revised according to additional Forest Service evidence = SIERRA NATIONAL F' 
ae ie ++ Railroad = ——— Forest Service Road location approx QUADRANGLE LOCATION DIAGRAM REVISED 1984 


UNITED STATES 


DEPARTMENT OF THE INTERIOR 


*e, GEOLOGICAL SURVEY 


2B 


5 
355, 


37°22'3K 


™ nr, FOR USDA FOREST SERVICE USE 


SOIL SURVEY 


HIGH SIERRA AREA, CALIFORNIA 


ORDER 4 - 1995 


MT. HILGARD QUADRANGLE 


7.5 MINUTE SERIES (TOPOGRAPHIC) 


CALIFORNIA 


ren, 


AS 


~~f3 oan boo FEET 


Base map prepared by the U.S. Geological Survey 
Control by USGS . NOS/NOAA, and U.S. Forest Service 

Topography by photogrammetric methods from aenal photographs 

taken 1976, Field checked 1878. Map edited 1982 

Projection and 10,000-foot grid ticks: California coordinate 

system, zone 4 (Lambert conformal conic) 

1000-mater Universal Transverse Mercator gnd. zone 11 

1927 North American Datum 

To place on the predicted North Amencan Datum 1983 

move the projection lines 10 meters north and 

85 meters ast 3s shown by dashed comer ticks 

Photorevised by the Geometronics Service Center in 1984 from 

[USFS 1982 1:12,000 and 1:24,000 aerial photographs and 1964 

correction guides furnished by the Pacific Southwest Region. 


‘Surveyed, Location Reliabie 


Landnet revised according to additional Forest Service evidence 


———— Improved Lignt Duty 
foeptestieg lena teal TOWNSHIP AND SECTION LINE CLASSIFICATION 


W} Us Highway 
(x) State Highway 


(2S) Forest Highway 


CERT Forest Trail 
_——— Forest Service Trail location approx 
-——— Forest Service Rosd location approx 


MT. HILGARD, CALIF. 


SEA MT ABBOT 15° QUADRANGLE 
NG715~W11845/7.5, 


(415-4C) 


REVISED 1984 


ro 
» 


& 


SOIL SURVEY 
UNITED STATES HIGH SIERRA AREA, CALIFORNIA 


DEPARTMENT OF THE INTERIOR ORDER 4 - 1995 SHARKTOOTH PEAK QUADRANGLE e 
CALIFORNIA -FRESNO CO. g 
GEOLOGICAL SURVEY 7.5 MINUTE SERIES (TOPOGRAPHIC) ca 
* MQDIFIED FOR USDA FOREST SERVICE USE MEW RAISER PEAKS QUADRANILE 
v4 tie __ it ee et ee 4 7 2 


q 
N a Nal A 
\ v iS ay 4 j FX f 


Ry 
to 

ee Leg Pig. 
ew antares 


Fagot 


70 080 FEET Fy 5 ae 7 wT Givin 


Base map prepared by the U.S. Geological Survey 2, 


* 
Contvol by USGS, NOS/NOAA, and US Forest Service t : n sme we 
¥ Topography by photogrammetric methods trom aere “Geet ——— SS 7 ey 
hotograpns taker 1976 Field checked 1378 Map edited 1982 * ————— ——— r 
Ingerwater contou uitharn Calflora Edison Co ‘ 
Unuerwater contours by Southern Caltorna Edison Ci ae sia anaenaL aiEET 
Projection and 10,000 loot grid teks Caltornia coordinate \ RATIONAL GEODETIC VERTICAL DATUM OF 1979 
system, zone 4 (Lambert conformal conic} exe 
1000.meter Universal Transverse Mercator gtd. zone 11 sa] pti LEGEND 
1927 North American Datum / Nations! Forest Soundery leverery. ones us erway SHARKTOOTH PEAK, CALIF. 
Te place on the predicted North American Daluin 1983 Hi E Alienated Lang within the —— Secondary Highway ‘State Highway NE4 KAISER PEAK (3 GUAORAS 
move the projection mes 10 meters north and J Forest Boundary as of 1984 a 5: 2 CCAD 
85 metars east as shown by dashed comer ucks erred ee ——— Improved Light Oury ® county Ross 3722 5=W11900/7 5, 
Photorevised by the Geometronics Service Center in 1984 from DECLINATION AT CENTER OF SHEET TOMS AND SEE TION EINE CLASEIRICATION, Unimproved Dirt (EB) Forest Highway 1982 
USFS 1982 1:12,000 and 1:24,000 nerial photographs and 1964 say. bps ensaay ibaacins Trait (BB Forest Ross 
correction guides furnished by the Pacitic Southwest Region ‘Surveyed Location Approximate 


Unturveyed, Protraction 


-— a es) 
Landnet revised according to additional Forest Service evicence fon aero SIERRA NATIONAT 


Fe 
— Forest Service Road location approx QUADRANGLE LOCATION DIAGRAM 


UNITED STATES 


DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 


*s ODIFIED FOR USDA FOREST SERVICE USE 


x ieee 


agent 
7 


“ay 


780 000 | 
FEET (41 


re 


2370000 FEET 3 


SOIL SURVEY 


HIGH SIERRA AREA, CALIRORNIA 


ORDER 4 - 1995 


6 


} M725 


Base map prepared by the U.S. Geological Survey 
Control by USGS. NOS/NOAA, and US Forest Service 
Topography by photogrammetric methods trom aenal photographs 
taken 1978 Field checked 1978. Map edited 1982 

Projection: California coordinate system, zone 4 

(Lampert contotmnal cone) 

10,600-toat gra ticks based 07 California coordinate system 
tones a and 3 

1000-mreter Universal Transverse Mercator grid, zone 17 

1927 North Amencan datum 

Jo place on the predicted North American Datum 1983 

move the projection lines 10 eters north and 

86 meters east as shown by dashed corner ticks 


Photorevised by the Geometronics Service Center in 1984 from 
USFS 1982 112,000 and 1 24.000 aerial photographs and 1984 
correction quiges turnished by the Pacific Southwest Region 


a 
sidte} TEAS 


\ 


UTM GRID ANO 984 MAGNETIC NORTH 
DECLINATION aT CENTER OF SHEET 


LELT3 


BALLOON DOME QUADRANGLE 


CALIFORNIA 


75 MINUTE SERIES (TOPOGRAPHIC) 


wa KAISER PEAK = auAnvANoLy 


Bee 


FEB GUUS Lit 


1.960.000 FEET 14) 


Sif 
Wu 


A Spring | 


Nog d--y 
eo 


F taste DONS FS STATO DG 


SS 
Sat ? = ae 
CONTOUR INTERVA: 40 FEET 
icin gees vor RAF RN = 
LEGEND 

—— Neional Forest tourianty Primary Hignwsy 3) USHighway BALLOON DOME, CALIF. 

[Alignated Land within the ——— Seconaery Highway State Highway a 7 

Forest Boundary as of 1964 


———— Improved Light Duty 


TOWNSHIP AND SECTION LINE CLASSIFICATION Uaungrowats Baek 


‘Surveyed Location Reliable 


Trail 
= ‘Surveyes, Location Approximate 
= Lockes Gate 
Unsurveyed. Protraction 
— Barner 
Landnet revised accoraing to adaitional Forest Service evidence 
Raiiroee 


Nw 4 KAISER PEAR 1S QUADRANOLE 


‘SY County Ross NO727 8 -W11907 5/75 
[EB Forest Highway yaaa 
BH Forest Road 


(416-2C) 


REVISED 1984 


LEB) Forest Tra 
__ — Forest Service Trail location approx 


SIERRA NATIONAL FOREST 
Forest Service Road location approx 


A 
QUADRANGLE LOCATION DIAGRAM 


780 000 
FEET (a) 


SOIL SURVEY 
UNITED STATES HIGH SIERRA AREA, CALIFORNIA 


KAISER PEAK QUADRANGLE 


DEPARTMENT OF THE INTERIOR . 
*, GEOLOGICAL SURVEY ORDER 4 - 1995 WS(MINOTE SERIES CO RSERREAIG 
© | MODIFIED FOR USDA FOREST SERVICE USE De KAIBER BEA  OADEANOLE 2 
O10, 125 5 ied i; : > 
37°22" ST Fy - = 


at 


WIL iRRNESS 


& 


L, ~ es eae 


Se ee 


a A 


~~ ful 
\ 


Base map prepared by the U.S. Geological Survey 

Contra! by USGS, and NOS/NOAA, 

“ Topography by photogrammetic methods from aenal photographs” 
taken 1976 Fol ene Map edited 1982 = 
Projection and 10,000-toot ana ticks: California coordinate Contin INTERUAL 40 FEET 
system, zane 4 {Lambert contotmal soni NATIONAL GEODETIC YERTICAL DATUM OF 1629 
1000-meter Universal Transverse Mercator grid. zone 11 _ pectic 


1927 North Amencan Datum aie FE - - 4 
To placa on tha peadicted North Amercan Daturn 1983 —— Nationa Forest Boundary Primary Highway © ussignway } hisER BENG cau 
move the prolecton lines 10 meters north ang FREE] Alienatea Lana wittun the icawhos Hihiae © sist Hiray k AISER PEAK. CALIF. 
86 meters east as shown by dashen comer ticks © | Forest Boundary as of 1984 Iiiproved Light Duey ® county Re: Sheen Peat. oman 
Photorevised by the Geometronics Service Center in 1984 from UTM GRID AND 1984 MAGNETIC NORTH 
USFS 1982 1:12.000 and 124,000 aerial photographs and 1984 DECLINATION AT CENTER OF SHEET Sa Unimprove Dirt TED Forest Highway REVISED 1984 
correction guides furnished by the Pacific Soutnwest Region. veel, Loc Trait (BB Forest Rose 

‘Surveyed. Location Approximate DMA 2158 | SW-SERIES Veos 

= Locked Gate LE Forest Trai 
Unsurveyad, Protraction = (416-3C) 


— Barrier __ Forest Service Trail location approx reat 
——— Railroas = — ~~ Forest Service Road location approx QUADRANGLE LOCATION DIAGRAM 


Landnet revised according to additional Fores! Service evidence 


SOIL SURVEY 
UNITED STATES HIGH SIERRA AREA, CALIFORNIA 


x DEPARTMENT OF THE INTERIOR ORDER 4 - 1995 MT GIVENS QUADRANGLE se 
‘ai, CALIFORNIA FRESNO CO. ae 
“ee GEOLOGICAL SURVEY 7.5 MINUTE SERIES (TOPOGRAPHIC) - 

» A MYDIFIED FOR USDA FOREST SERVICE USE BES KAREN RAK V9 OUAORANOLE 
M6 130 Me 5 12 2 : ‘ ‘ 


19 
22g 
f 


ra 
a 


a 


{4 {i . d st 7 é 3 —o > + be 9 q ‘ 
eee foes a | ; eae : wall ; SP LG eth 

; » se, ( Hs - ‘ ~ AS AT = ie} ~ = ‘ 

i 7 : aS oe a ny f ; ; 


: 


aX 


on 


oa Wedons 
oebg-F Acme 2K 


Base map prepared by the U.S, Geological Survey 


se Control by USGS sant oe 
a P toot 
“ “ 
a 7 CONTOUR INTERVAL 40 FEET 
SAT ONAL GEZOETIC VERTICAL DATUM OF 1978 
say | st LEGEND 
Sa National Forest Boundary Primary Highway US Highway 
> Alienated Lang within the ——. Seconaary Hignway State Hi 
| | Forest Bouncary as ot "988 nai td 
Improved Light Buty ® county Road 
{UTM GRID AND 1984 MAGNETIC NORTH : 
Photorevised by the Geometronics Service Center in 1984 from DECLINATION AT CENTER OF SHEET eee ee Tera, ETIEATION .__... . urunprovea tit BS Forest Highway REVISED 1984 
USFS 1882 1 12,000 and 1 24,000 aerial photographs and 1964 eae cyanae Trait [RE Forest Road 
correction guides furnished by the Pacific Southwest Region. === Surveyed. Location Approximate baa Samy ee im ' 
“7 Unsurveyed, Protraction = 
f jce Tra! locat - 
aa ee eileckasns den (416-4C) 


500 ing to adaitional Forest Servi - EST 
Pat rales SRO SE eeience _._ Failrand = —— = Forest Service Road location approx QUADRANGLE LOCATION DIAGRAM 


SOIL SURVEY sais mine 
© — 
DERARE ENTS Cee RIO HIGH SIERRA AREA, CALIFORNIA Cee eee RUNGE 
ORDER 4 - 1995 FRESNO-MADERA CO. CALIFORNIA ’ 
EOLOGICAL SURVEY 7.8 MINUTE SERIES ' 


“MODIFIED FOR USDA FOREST SERVICE USE 
ean agian E 7d 


a 7 aman 
if (er ee, ) <= iS] Z 
Z \ a. 


Miller Na Ke 
’ Meadow /V) | 


fo» 


bit 
“4 ) 
J IK. 
< a 
il 


SS 2390 Oo FEET 
"Base map prepared by the U.S, Geological Survey 
‘Control by USGS and USC&GS 


SHUTEYE PEAK NE, CALIF. 
9722.5 W189 


N&722.5 WIIMTS 
(417-1C) 


IONALFOREST 
QUADRANGLE LOCATION DIAGRAM 


SOIL SURVEY 


UNITED STATES HIGH SIERRA AREA, CALIFORNIA 
DEPARTMENT OF THE INTERIOR . TOMS PLACE QUADRANGLE 
GEOLOGICAL SURVEY ORDER 4 - 1995 CALIFORNIA MONO CO. 
at FOR USDA FOREST SERVICE USE 7.5 MINUTE SERIES (TOPOGRAPHIC) 
ago F oar {AATTERSON CANYON 8 ae 
a ake ; « 
| eo (7 fo ee ees SN? eh Pts 
% ah 
"65mm N| s i ; * { 4 
aiak i : t 
: i 2 
¥_-eoet ©, iad 


wr i 


! 
pes 
' 
4 


“er Berga Pool Be 206k 
‘ : oan 
‘WSpitivay ee ge 

gs 4 


Gt 


conver cane 


J asgpame y 


2sibaa' eee “q2aub uy ROE Seam XK 
s Base map prepared by the U.S. Geological Su %, 
# CONTROL EY en discs, NostNonn TOCONVERT METERS TO FEET MULTIPLY BY32008 4, 


TO CONVERT FEET TO METERS MULTIPLY BY 0.3048 
CONTROL ELEVATIONS SHOWN TO THE NEAREST 01 METERS, 
OTHER ELEVATIONS SHOWN TO THE NEAREST METERS 


i CONTOUR INTERVAL 20 METERS, 
/ NATIONAL GEOOETIC VERTICAL DATUM OF 1828 


| 
HORIZONTAL Dal 188 EGENI 
To place on the predicte ve aes o 
move the projection lines eee f —— National Forest Boundary Primary Highway US Highway. 
(QOmeters north / 84 east ) lienated Land within ‘Secondary Highway State Highway 
eer eee rata sce Canter in 1888 \ Alenaied Land within the — iz TOMS PLACE, CALIF. 
{rom USES nerial pokographs and 1984 correction guides ran an _———_._ Improved Light Duty GD County Road 
ni the Pacific Southwest Region ANG 1984 MAGNERC NORTH 
by bsp eagerenee TOWNSHIP AND SECTION LINE CLASSIFICATION - Demared Bit [EW reson ianow wat PROVISIONAL EDITION 1984 
Sueeved. Location Reliebte _ Trail Forest Road FOREST N3730-W11897,8/7.5 


‘Surveyed, Location Approximate 
Unsurveyed. Protraction 
Landnet revised according to sdditional Forest Service evidence 


(433-3C) 


City of Los Angeles Land Withdrawn BLM Lang [ 


SOIL SURVEY 
UNITED STATES HIGH SIERRA AREA, CALIFORNIA 


DEPARTMENT OF THE INTERIOR BLOODY MTN. QUADRANGLE r. 
GEOLOGICAL SURVEY ORDER 4 - 1995 CALIFORNIA # 
MQDIFIED FOR USDA FOREST SERVICE USE 7.5 MINUTE SERIES (TOPOGRAPHIC), © 
wesc x 2 7 2 30 LS 


8 


\, Anghorn 
fake agg, 


ay 


Dig 


} 4 a y SS , 2 . ra 
jase map prepared by the U.S. Geological Survey 7 
a soon ‘TO CONVERT METERS TO FEET MULTIPLY BY 3.2008 


va 
Scenes if WOTOGRAPHS TAKEN 1976 AND 1979 
‘ NOM Ata PHOTO 
@ Het CHECKED 1900 MAP EDITED. 3 TO CONVERT FEET TO METERS MULTIPLY BY 0.2048 
< PROTECTION nh 1 eat HANOVER MERCATOR CONTROL ELEVATIONS SHOWN TO THE NEAREST 0 1 METERS 
Suroot state cho Ticks cAlOmds row 9 ax + ab ‘OTHER ELEVATIONS SHOWN TO THE NEAREST METERS 
Arion : 


1980 MAGNETIC NORTH DECLINATION 15°30 EAST r CONTOUR INTERVAL 20 METERS 
! | NATIONAL GEODETIC VERTICAL OATUM OF 1929, 
7 RICAN DATUM 


LEGEND 


To place on the predicted North American Datum of 1983, 


move the projection lines as shown by dashed corner ticks Nationa! Forest Boundary Primary Highway © us Hignway 
(10meters north | 85 meters east) 


Photorevised by the Geometronics Service Center in 1984 ual este teh ———— Seconcary Highway © Sate Highway 5 
Cee sem om Te cen memesvanny Dem ssa itil 
DECLINATION AT CENTER OF SHEET — suneyea. anebte - - Forest Highway oO. + Wt 4 PROVISIONAL EDITION 1983 
mais Forest Road 
Serenata en 
Peres iS easier x Forest Service Trail location approx ] (434-3C) 
serene Fovtnt Benvion Moss locanorappron REVISED 1984 


N38730-W11852.5/7.5 


City of Los Angeles Land 


SOIL SURVEY 
UNITED STATES HIGH SIERRA AREA, CALIFORNIA , 


% DEPARTMENT OF THE INTERIOR ? 
* CONVICT LAKE QUADRANGLE 
GEOLOGICAL SURVEY ORDER 4 - 1995 CALIFORNIA Cal 
FOR USDA FOREST SERVICE USE 7.5 MINUTE SERIES a : 
. er ae 45 i a 


148 


is 
ROBE ROO 


Base map prepared by the US. Geological Sur % 
: chi enbpated sero sGa: NO NOMA ” "ey 
» COMPILED FROM AERIAL PHUTOGHAPHS TAKEN 1976 AND 1970 TO CONVERT METERS TO FEET MULTIPLY BY 3 2808 Sy 
ve FR CHECKED ee _ ee EE a = hes TO CONVERT FEET TO METERS MULTIPLY BY 0.3048 i 
& Shit ioonMetzk UNWENSAL IieaNeuenee MEMCATOR, ZONE TT z : CONTROL ELEVATIONS SHOWN TO THE NEAREST 0 | METERS 
2one 3 OTHER ELEVATIONS SHOWN TO THE NEAREST METERS 


187 
To place on the predicted North American Datum of 1983, 
move the projection lines as shown by dashed corner ticks 
(10 meters north 85 meters emst ) 
Photorevised by the Geametronics Service Center in 1984 
trom USFS aerial photographs and 1984 correction guides, siuimoumeen 
ri MAGNETIC NORTH 
ist cific west Region GeCLINATION ST OF SHEET ‘TOWNSHIP ANDO SECTION LINE CLASSIFICATION 


CONVICT LAKE, CALIF. 
(ES) Forest Highway 1O. at PROVISIONAL EDITION 1983 


‘Surveyed. Location Reliable 
‘Surveyed, Location Approximate a Niyasaliness ] N9730-W11845/7.5 
* Unsurveyed, Protraction AER Forest Tra 
leer so aa saa Sa (434-4C) 
Lananet revises according to agcitional Forest Service evicence: os 
a rome ———— Forest Service Road locaton approx REVISED 1984 


___ Gity of Los Angetes Lang Witharawn BUM Land 


SOIL SURVEY 
UNITED STATES HIGH SIERRA AREA, CALIFORNIA ’ 


DEPARTMENT OF THE INTERIOR a MAMMOTH MTN. QUADRANGLE = 
GEOLOGICAL SURVEY ORDER 4 - 1995 CALIFORNIA Pa 
)DIFIED FOR USDA FOREST SERVICE USE 7.5 MINUTE SERIES (TOPOGRAPHIC) “a 
7 1 1 30° 1 ss00s0 =E:* 23 


(OLD Mao", 


Bt eamecaiFiat Group 
th aroaraune 


Base map prepared by the U.S, Geological Survey 


TO CONVERT METERS TO FEET MULTIPLY BY 3 2808 By, 


CONTROL BY Ns NOAS 
GRID: toon METER THANEERSE MERCATOR, ZONE A . rn As is CONTROL ELEVATIONS SHOWN TO THE NEAREST O' METERS =” 
TOO METER UNIAN 1H OR Ze 5 i, 
{tent ogt Stare cio Tens Carona, zone 2 isi _———————_—as (OTHER ELEVATIONS SHOWN TO THE NEAREST METERS 
tM GHD DECLINATION ‘ie west 
1980 MAGNETIC: NOWTH DECLINATION i i CONTOUR INTERVAL 20 METERS 
VERTICAL GATUM. NATIONAL GEODETIC VERTICAL DATUM OF 1928 NATIONAL GEOOETIC VERTICAL OATUM OF 1929 
HORIZONTAL DATUS ‘arr NOWTH AMERICAN DATUM Wiof sas eras 
To place on the predicted North American Datum of 1983, hits| Temes GEN 
move the projection lines as shown by dashed corner ticks ——— National Forest Boundary Primary Highway 
(11 meters north | 85 meters east ) | a nema Be. 
Photorevised by the Geometronics Service Center in 1984 Forest Boundary as of 1984 —— char 4 MAMMOTH MTN., CALIF. 
from USFS aerial  phetogranhs and i984 correction guides iivatepnriees Improved Light Duty 
furnished by the fic thwest jon 1984 MAGNETIC NORTH 
? 2 = DECLINATION AT CENTER OF SHEET RE NO SEE TONES Ceneeien OW Unimproved Dirt PROVISIONAL EDITION 1984 
‘Surveyed. Location Reliable Te 
Surveyed. Location Approximate : N3737.5-W11900/7.5 
- Locked Gate 
env Proetion a (435-1C) 


Landnet revised according to additional Forest Service evidence 
++ Raiiroso 


SOIL SURVEY 


UNITED STATES DEVILS POSTPILE NW QUADRANGLE 
* DEPARTMENT OF THE INTERIOR HIGH SIERRA AREA, CALIRORNIA MT DIABLO MERIDIAN 
%, GEOLOGICAL SURVEY ORDER 4 - 1995 MADERA - MONO CO. CALIFORNIA 


a, y ° 
“ « MQDIFIED FOR USDA FOREST SERVICE USE 7.5 MINUTE SERIES cal 
37-4 2020 E_ i s3o00 ree 108 44 7 — 


‘ 
‘ 3 aN @ " 


+11. } DEVILS POSTPILE NW, CALIF. 
N&7aT S-W11907 57.5 
(435-2C) 


QUADRANGLE LOCATION DIAGRAM 


UNITED STATES 
DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 
T SERVICE USE 


oS) 


“Indian | 
\Mdw| : 


Mill I 


Base map prepared by the US. Geological Survey 
Control by USGS and USC4GS, 

Topograohy by photogrammetric methods fram aerial photographs 
taken 1352 Field checkes 1963 

Polycom projection 1927 North American date 

10,000 toot grid based on California coordinate system zone 3 and 4 
1000 metre Universal Transverse Mercator grid ticks rane 1) 
INTERIM EDITION 

Moditicatron ta USGS base map dy the Geometronics Service 

Center from USFS aerial photography and 1976 correction guides 


Photarevised by the Geometronics Service Center in 1984 from 
USFS 1982 1 12.000 and 124,000 aerial photographs and 1984 
correction guides furnished by the Pacitic Southwest Region 


SOIL SURVEY 
HIGH SIERRA AREA, CALIFORNIA 
ORDER 4 - 1995 


STE Nw 08 


SS Zeng hil 


Witt »))) 


MID) 
WHC 
AAC 

4 


DEVILS POSTPILE SW QUADRANGLE 
MT DIABLO MERIDIAN 
MADERA CO- FRESNO CO, CALIFORNIA 


7.5 MINUTE ot 
_— 12 V ae 
Hi "66 


SAY 


may) 


LEGEND 


National Forest Boundary 


Primary Highway 
Alienated Lang within ine 


Secondary Highway 
Forest Boundary as of 1984 


Improved L 


TOWNSHIP AND SECTION LINE CLASSIFICATION 
Surveyed. Location Reiaole 


-——— Surveyea Location Approximate 


Lockes Gate 

Unsurveyed. Protraction 

Barrier 

Landnet revised according to additional Forest Service evidence E 
allroad 


WW) Us Hignway 
state Highwry 


_ Forest Service Road location approx 


DEVILS POSTPILE SW, CALIF. 


NATROWI1907 5 7.5 


(435-3C) 


County Road 


Forest Highway 


GND) Fores Roa- 


LE) Forest Trav 


REVISED 1984 
Forest Service Trail location approx 


QUADRANGLE LOCATION DIAGRAM 


4 MODIFIED FOR USDA FOREST SERVICE USE 
"ee N 


snvuOFEET 


UNITED STATES 
DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 


K we 
yal Sang \ 


POSTPILE 


But troseds 


WATIONAL 


SOIL SURVEY 
HIGH SIERRA AREA, CALIFORNIA 
ORDER 4 - 1995 


RIE RQ7E 


Ste 
i? . See 
jase map prepared by the U.S. Geological Survey 
TROL USGS, NOS/NOAA 
gf ‘COMPILED FROM AERIAL PHOTOGRAPHS TAKEN 197% 1973, AND 1979 
fier CHECK 1900, Mar EDITED. 
CHION. “TRANSVERSE 
‘GRID: 1000 METER UNIVERSAL TRANSUTRSE MERCATOR. NOSE IL 
1qo00FOOT STATE GRID TICKS. CALIFORNIA ZONES 3 AND 4 
UTM GRID DECLINAT vis WEST 
i TAS 


To place on the predicted North American Datum of 1983, 
move the projection lines as shown by dashed corner ticks 
(10 meters north | BS meters enat ) 

Photorevised by the Geometronics Service Center in 1984 
from USFS aerial photographs and 1984 correction guides 
furnished by the Pacific Southwest Region 


JATILONA 


ED BY INYO NARG 
¢ 


“102° 


On 


E a == “a u 
Sa ee Ee I 
5 = n Taare 
‘CONTOUR INTERVAL 20 METERS 
NATIONAL GEODETIC VERTICAL DATUM OF 1929 | 
LEGEND 
SSS cieapvionay {o) veiaiasy 
‘Alignated Land within the ———_ Seconaary Highway ‘Stat 
|__| Forest Boundary as of 1964 ae ©) sue ricreay 
———— Improved Light Duty @® county Road 


TOWNSHIP AND SECTION LINE CLASSIFICATION Unimproved Dirt 
‘Surveyed, Location Reliabie atiiny Tra 
‘Surveyed, Location Approximate 7 
= Locked Gate 
2 — Barrier 


Landnet revised according to additional Forest Service evidence 
++ Railroad 


(TES) Forest Highway 
Forest Road 

Forest Trail 

__—_—— Forest Service Trail location approx 
~ — —— Forest Service Road jocation approx 


INYO 
NATIONAL 
FOREST 


CRYSTAL CRAG QUADRANGLE Pa 
CALIFORNIA 


a 


NAL FOREST) 


\®: 


TO CONVERT METERS TO FEET MULTIPLY BY 3.2808 “ey 

TO CONVERT FEET TO METERS MULTIPLY BY 0 3048 “, 

CONTROL ELEVATIONS SHOWN TO THE NEAREST 01 METERS, a 
OTHER ELEVATIONS SHOWN TO THE NEAREST METERS 


CRYSTAL CRAG, CALIF. 
PROVISIONAL EDITION 1984 


(435-4C) 


s SOIL SURVEY 
‘ATES 4 
% ee HIGH SIERRA AREA, -CALIRORNIA MERCED PEAK NE QUADRANGLE F 
’ 
GEOLOGICAL SURVEY — ORDER 4 - 1995 MONOCO MADERACO MARIPOSA CO TUOLUMNE CO TO RLTFORNIA ra 
VI z ¢ 


MINUTE SERIES 
0 FEET 5 


ee OG “ Fed 3 i, 
BRIS 


Base map prepared by the U.S. Geol 
Pa Control by USGS and USC&GS : = ——— ‘ - . “5 
meet : = 


ia 


\ f MERCED PEAK NE, CALIF. 
J 1N9797.5-W11915/7.5 
tina ran race ere (436-10) 


USFS 9,000 ar ,000 aerial photographs and 1 
correction guides furnished by the Pacific Southwest Region 


Soc) Unsurveyed, Protraction 
Landnet revised according to additional Forest Service evidence 


REVISED 1984 


++ Railread 


SOIL SURVEY 
: BARR AE Pata TERIOR HIGH SIERRA AREA, CALIFORNIA wiaKGED PEAR AW OUADRANGEE - 
% GEOLOGICAL SURVEY ORDER 4 - 1995 MADERA CO, CALIFORNIA fr 
* )DIFIED FOR USDA FOREST SERVICE USE 7.5 MINUTE SERIES - 
i 31 2 i 


ware Hi he 1 
: at, ve \\ hi eee 
~ Da \ 


Rey) Sy, 


)) 


| ‘ ; Y 
\ ff LAT it | ( \ } wy £0 p e 
SS he fs WML) > SG Ky) AG } 
A) fe i TS | ( Heal ff i Lan i (LAA red H 
Se b/ \ Silk) Had} WI Yate) 6 
: / HW) DUB) \SEZ iS alee 
£. : So AGI (C2 IS oe, ; : XS )\\)) stones 
Pal HN Wie < = yi ge ( Seu S ~ \ 2H 
y J } LH le 2 / /s { S g} Peak " 
\ k eo r ro LA / WA : 
\ x < f is ee! 


Base map prepared by the U.S. Geological Survey 
Controt SCAGS 


a 


* 
~ 
ow 
| / : 
vie || Fer 
fa —_ —— Primary Highway US Hignway iz 
/ Alienated Land withi ————._ Secondary Highway Highway MERCED SW, CA . 
GD Foc Sondan’ ae ot ee ca PEAK S 
Photorevised Service Center in 1 ‘IA GD AD 1908 RGIETEC ORTH OWNSHIP AND SECTION LINE CLASSIFICATION dela ms Seal 
USFS 1982 1:12,000 and 1:24,000 aerial photographs and 1984 SUS ET ee — Surveyed, Location Reliable es thal ‘eseaiisad (436-3C) 
correction guides furnished by the Pacific Southwest Region. = tnestiakiesas = cue 
= Locked LB) Forest Trai 
cee Protraction = ig a ead waiiia Hila ana ee see a = REVISED 1984 
= ++ ——Railroec —-——— Forest Service Road location approx QUADRANGLE LOCATION DIAGI jRAM 


SOIL SURVEY 


UNITED STATES HIGH SIERRA AREA, CALIFORNIA MERCED PEAK SE QUADRANGL’* 
BI (ERIDIA 
, DEEAREMENT elt ORDER 4 - 1995 MADERA CO, CALIFORNIA 


7.5 MINUTE SERIES 


MQDIFIED FOR USDA FOREST SERVICE USE 


a a 2 . _ ; . ; i 0° RUE) RE =D he 
? ‘ IS ; H = 4 : Bs ‘“" \ 
aye am TINS V 4 5 : ’ 


\ 
ler Group 
impground 


a 


Minaréts | og ae 3 S iso 
= Pack Station. \ | . 

ee A » a 14 Ly a r Si" ay | 

nent ossmres = — merce At tame hee 


ral Base map prepared by the U.S. Geological Survey 


& Control by USGS and USC&GS k es SS SS 
¥ = = —— 
Topography by photogrammetnc methods from aerial photographs * T 7 . — rs 
taken 1951. Field checked 1953 —————— 
Polyconic projection 1927 North Amencan datum CONTOUR INTERVAL BO FEET 
10,000 foot grid based on California coordinate system zone 4 SE CE SR HP, 
1000-metre Universal Transverse Mercator grid ticks zone 11 LEGEND 
INTERIM EDITION —— National Forest Boundary Primary Highway 
Modification to USGS base map by the Geometronics Service Hy Serscscenss,, —— Secondary Highway MERCED PEAK SE, CALIF. 
Center from USFS aerial photography and 1976 correction guides ederan bicaaieisasa improved Light Duty NN3790-W1196/75 
Photor Service Center si mereTC wom: ‘TOWNSHIP AND SECTION LINE CLASSIFICATION 
UgeS 1082 11.000 snd 1:20/000 sell photographs and 1984 See —— Surveyed, Location Reliable 2 ved Det (436-4C) 
Correction guides furnished by the Pacific Region. 
Locked Gate 
acad Barner 
Landnet revised according to additional Forest Service evidence RENSED/IZES 


SIERRA NATH ST 
++ Railroad QUADRANGLE LOCATION DIAGRAM 


SOIL SURVEY 
UNITED STATES HIGH SIERRA AREA, CALIFORNIA 
DEPARTMENT OF THE INTERIOR e 
*, GEOLOGICAL SURVEY ORDER 4- 1995 ONO CO., - TUOLUMNE CO., CALIFORNIA 
“© | MQDIFIED FOR USDA FOREST SERVICE USE 7.6 MINUTE SERT 
ol ‘08 05 3 or 2 Ca RISE R2E yy 39000 FEET 2 13 
8, . 


MONO CRATERS NW QUADRANGLE 
MT DIABLO MERIDIAN 
MONO & 


1 e 


F 190m sw) 
{ 
| 2 
¥ 


i 
= —\\\ 


\\ 
\ 
a8 


Se QORESA 
Kis = 
AR 


94h 
ASTD 


LZ ») 
\ [9 
\ ) D 
Al as , 
" Be. E 
y 
Vaan : 
F 
“ 


1G ; 
= afi O. 
\ } 
<. 
%5 Pe 


SNM 


\ ? 1 
N 
\ 
» 


MONO CRATERS NW, CALIF 
N3752.5-W11907 5/75 
(453-2C) 

REVISED 1984 


SOIL SURVEY 
SERA eee cae nna HIGH SIERRA AREA, CALIFORNIA MONO CRATERS SW QUADRANGLE 
. GEOLOGICAL SURVEY ORDER 4-1995 TUOLUMNE CO. GND G0, CALIFORNTA 
* | MODIFIED FOR USDA FOREST SERVICE USE 7.5MINUTE SERIES 
0" age 


ra Ui : Wey, Wy Z ee YE 
/ ) iy Dy Sf Z225e2 


S 
== 
RAS 
Mts 


(ig 
j / ° \\ . 
c i. INS 7 ey 
= oe < \ } / | : AA \ 
g VA A ra a \ WY ‘ A\ ~ Le fe 4 
x LG a SSS SS ra 
S Lf f 4 / A SAW a EEE J | 
LAS 3 S l- nt ) Tr) NS QA See 
A RF VY, mos re IPAS IN 7 Wey yy 5 7” 7 [rr 
= 2 Wy . / = a2 LSI “NN —S ) 15 ( 
SS 9806S ia Leo Shs mi ea | - ) { = 
GEE = a, a ig .o a . Se ; / s 
ates ZY io : . : tks F NA 
= \ XOX Af f f i or, = } > \v VA 
eae Ne > 0 —j> Cie [if x) os, S SY F \ \e 
rte Ss WWW J : =~  \ASSSS Shy 
1{ } Za = Shy = >} eee ee a Nea P \ 
: : ‘ 760 x - 


LL 


,  : 

Wh i 

el i = zy iy) (q 

& Gi — ds}, 

i SE 
FF M28 


MONO CRATERS SW, CALIF 
'3745-W1 1907 5/75 


(453-3C) 
REVISED 1984 


— rail location approx A 
~~ — — Forest Service Road location approx Ft 


SOIL SURVEY 
UNELED SEALES HIGH SIERRA AREA, CALIRORNIA 


4, DEPARTMENT OF THE INTERIOR MONO CRATERS SE QUADRANGLE 


2 GEOLOGICAL SURVEY ORDER 4 - 1995 ANEDIABLO MERIDIAN 
“ MODIFIED FOR USDA FOREST SERVICE USE 7.5 MINUTE SERIES 


37752" 


2 rf 36 i. 
Fane Lake Junetion ze 


“ea 
F 


RUSS 
Se 


lap prepared by the U.S. Geological Survey 


e Topography by photogrammetric methods from aerial photographs 
Map edited 1953 


Polyconic projection. 1927 North American datum 


10,000-toot grid based on California coordinate system zone 3 an | CONTOUR INTERVAL 80 FEET 
1000-metre Universal Transverse Mercator grid ticks zone 11 MATIONAL GEODETIC VERTICAL DATUM OF 1925 
INTERIM EDITION tw || Feeses LEGEND 
Photorevised by the Geometronics Service Center in 1984 las ——— National Forest Boundary Primary Highway © usHighway 4 
trom USES aerial photoaphs and 1984 correction guides | [) Altig and witnin he —— secondary Highway @ state Highway ‘ MONO CRATERS SE, CALIF 
furnish chwest Region ‘orest Boundary as of 1984 hai 
alah innit alt coma i Improves Light Duty D county Roas - Navas. wr1900/7.5 
MAGNETIC NORTH 
DECLINATION AT CENTER OF SHEET picket fl Bsoxth ellara tr EONSSIEICRTION Unimproved Dirt ED Forest Highway INYO (453-4C) 
i it ae = Trail (BR) Forest Road “eet 
=== Surveyed, Location Approxima | 
= Locked Gate LR) Forest Trait REVISED 1984 
veces ‘Unsurveyed, Protraction : 
— Barrier ______ Forest Service Trai: iocation approx 
Landnet revised according to additional Forest Service evidence 
++ Raliroas = ——— Forest Service Road location approx 


City of Los Angeles Lana i ‘Withorawn BLM Lane 


7 SOIL SURVEY 
i. UNITED STATES HIGH SIERRA AREA, CALIFORNIA TUOLUMNE MEADOWS NE QUADRANGLE 


DEPARTMENT OF THE INTERIOR MT DIABLO MERIDIAN 6 
en GEOLOGICAL SURVEY ORDER 4- 1995 MONO CO.,- TUOLUMNE CO.,, CALIFORNIA ra 
“ey DIFIED FOR USDA FOREST SERVICE USE S 
as Oo” (292 E . a “ 20 . : » 1730" 299 soon fe 


hed Dake!) 
A Laake 


KO Uy per MeCube 
po Ce Nate 
MeCahe Laka. 
L- \ oa 
meNingbird—— 
the 


\ 


SRA 29- : <4 
= “ S))\ e 


Sawmill\’s_ 


74 Maul Lake 


Gre Lak 
iG™ Ae 


ys 


Creek-4 


(ge 
a Pags/® 
\{] : 


Moraine /Flat 
{ : 


. . a = - : 7°52 
Base map prepared by the U.S. Geological Survey 


, 
Topography by photogrammetric methods from aerial photographs 3 . 
Map edited 1956 


Polyconic projection. 1927 North American datum 
10,000:toat grid based on California coordinate system zone 3 
1000-metre Universal Transverse Mercator grid ticks zone 11 


‘CONTOUR INTERVAL 80 FEET 
NATIONAL GEODETIC VERTICAL OATUM OF 1923, 


INTERIM EDITION voy | annme LEGEND, 
Bust 
Photorevised by the Geometronics Service Center in 1984 | —— National Forest Boundary —— Primary Highway 3} US Highway 1 z 
from USFS aerial photographs and 1984 correction guides \ f Alienated Land within the, —— Seconaary Hignway ©) State Highway t TUOLUMNE MEADOWS NE, CALIF 
aa a poe improved Light Duty @® county Road NATS25-W1IS1S.7.4 
UTM amI0 AND 1984 MAGNETIC NORTH 


TOWNSHIP AND SECTION LINE CLASSIFICATION 
‘Surveyed, Location Reliable 


Surveyed, Location Approximate 
Unsurveyed, Protraction 
Landnet revised according to additional Forest Service evidence 


DECLINATION AT CENTER OF SHEET 


Unimoroved Dit TB Foeat Highway NYO. (454-1C) 
Trail GD Forest Road 
= Locked Gate CR Forest Trail 


REVISED 1984 


— Barner Torte: Service Trail location approx r 


++ Railroad = — — — Forest Service Road location approx 


SOIL SURVEY 
UNITED STATES HIGH SIERRA AREA, CALIFORNIA TUOLUMNE MEADOWS SE QUADRANGLE 


DEPARTMENT OF THE INTERIOR MT DIABLO MERIDIAN 
GEOLOGICAL SURVEY ORDER 4 - 1995 TUOLUMNE-MARIPOSA-MADERA CO... CALIFORNIA 
M pOInIED) FOR USDA FOREST SERVICE USE 7.5 MINUTE SERIES 
oe rape £ / _ 20 (TUOLUMNE MEADOWS NEY P 30 x eur m soceo FET xX 
No a 


We Meapows sw) & 


(MONO CRATERS SW) 


nan 
‘*% 2 
mantle a 


Base map prepared by the U.S Geological sive 


- Topography by photogrammetric methads from aerial photographs —— = —<— _— 
of Map edited 1956 a —~ 
< Polyconic projection 1927 North American datum tT 
¥ 10,000-foot grid based on California coordinate sysiem zone 3 = CONTOUR INTERVAL 80 FEET 
1000-metre Universal Transverse Mercator grid ticks zone 11 \ / NATIONAL GEODETIC VERTICAL DATUM OF 1929 
INTERIM EDITION ve |) eS LEGEND 
Photorevised by the Geometronics Service Center in 1984 aie —— National Forest Boundary Primary Highway US Highway 
from USFS aerial photographs and 1984 correction guides \ (TU Atecatga Lana witin ine _—— Seconaary Highway State Highway TUOLUMNE MEADOWS SE, CALIF 
furnished by the Pacific Southwest Region P orest Boundary as of 1964 ea Duty fap) ty NaT4s-W11918/75. 
Lm.anio ao 1s MAGNET NORTH TOWNGHIP AND SECTION LINE CLASSIFICATION Unimproved Dirt (EI) Forest Hignway nyo: (454-4C) 
‘Surveyed. Location Reliable naTONaL 
reyes appro: bees 5 Fone? | REVISED 1984 
. imate pretest 
He piesa sae Locked Gate 7 Forest Trail 
innareress = ‘Barner Forest Service Trail location approx 


Landnet 


according to additional Forest Service evidence 
is Sn Railroad = ——— Forest Service Road location approx 


%, SOIL SURVEY 
% MonvOR TEE HIGH SIERRA AREA, CALIFORNIA MATTERHORN PEAK SE QUADRANGLE 


*e, DE I 
PARTMENT OF THE INTERIOR ORDER 4 - 1995 IABLO MERIDIAN # 


GEOLOGICAL SURVEY -MONO CO. CALIFORNIA 
MINUTE SERIES 


N02 


TUOLU! 


(MATTERHORN PEAK sw) 


map prepared by the U.S. Geological Survey 
Topography by photogrammetric methods from aerial photographs 


Map edited 1960, 
Polyconic projection 1927 North American datum ee 
Ry 10,000-foat grid based on California coordinate system zone 2 ‘CONTOUR INTERVAL 80 FEET 
af 1000-metre Universal Transverse Mercator grid ticks zone 11 NATIONAL GEODETIC VERTICAL DATUM OF 1929 
INTERIM EDITION LEGEND 
Photorevised by the Geometronics Service Center in 1984 TT National Forest Boundary Primary Highway © usiighway 
trom USFS aerial photographs and 1984 correction guides ‘Aienstad Land within the econ Haha @ siate Highway ! MATTERHORN PEAK SE, CALIF 
furnished by the Pacific Southwest Region Forest Boundary as of 1964 2 4 
UTM GRID AND 1984 MAGNETIC NORT! <= Improved Light Duty DD county Road =S 'N3800-W11915/7.5 
DECLINATION AT CENTER OF SHEET Te NaN RR CLASSIFICATION ... anes Unimproved Dirt [BD Forest Highway { (471-4C) 
a es Forest Road 
20, Local roximate 
vey tion Approx aa | paid 357 Forest Trl iL REVISED 1984 
Unsurveyed, Protraction EE Foren 
— Barrier Forest Service Trail location approx 


Landnet revised according to additional Forest Service evidence 
—— Aaliross ~~ —— — Forest Service Road location approx 


